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ABS'lUCT
A detailed i1We1t:l1at:loa of the aeolog:, of the aouthern.

e-half of the Milleratown, Pennaylvam.a 1S Kin11te Topographic
Quadrangle wu concbscted dud.rag 19S6•19S7. '?hf.a report of the
work contai•• a cleacription of the Silurian, Devonian, ad
MiaaiHippia foraationa which crop out 111 the area.

The

COil•

plex fo lding and faulting of the aediaent1 11 outlined 1• a sec•
tion on 1tructual geolo11.

A number of anticlines ad aynclf.nes,

not previoualy mapped, are described.
A geologic map and two atnctural cross sections with a
scale of 1:24000 are included to 1.llustrate the features deacribed.
Th:ls is the first geologic aap of the area on a topographic base.
A short d:lscuaaion of drainage patterns and aligmumt of
gaps is also iucluded. Past utilization ef the natural resources
of the area and possible future development is discussed in a
section on economic geology.
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IND.ODUCTION
The Milleratown quadrangle is located in south central Pennsylvania, and includes portions of northeastern Perry County, western
Juniata County, and s011th central Snyder County.
The quadraugle is between the l0113itudes 11°

Wand the latitudes 40° 30' and 40° 45' B.

oo•

and 77° 15 1

It is bounded on the

north by the Mifflillburg quadrangle, on the east by the Millersburg
quadrangle, oa :the south by the Bew Bloomfield quadrangle, and
the west by the Mifflintown quadrangle.

0111

Only the southern half of

the quadrangle was studied in preparation of this report (Figure 1).
There are only three c~ities of appreciable size in the
area mapped.

They are in order of decreasing size, Millerstown,

Thompsontown, and East Salem.

Larger near-by towns are Liverpool

and Millersburg,just east of the Millerstown quadrangle, and Newport
which is on the Juniata liver six ailes south of Millerstown.

Harris-

burg, the capital city of Pennsylvania, is approld.mztely thirty miles
south of the Hlllerstown quadrangle.
The area is accessible by

u. s.

Routes 11 and lS which pass

l>y Liverpool and U.S. Routes 22 and 322 which foll.ow the Juniata
llver past MillerstOWJ1 and Thoapsontown. Bumerous state, county,
and township roads of good quality checkerboard the area, leaving
no places isolated other than the higher ridges.
This area contains, within Perry County, portions 0£ the townships Tuscarora, Juniata, Oliver, Howe, Buffalo, Liverpool,
Greenwood.

anj

In Juniata County portioas of the townships of Delaware.

Creenwood, and Susquahaana are included.

The area 11apped constitutes

2.

the southern half of a standarc1

u.s.G.s.

15 1 quadrangle.

It is

approJCiaately 13.15 Idles wide east-west, 8.65 miles north-south.,
and comprises 114 square Idles.

The area is ;,holly within the

Valley and l.idge province of the Appalachian region.

It is note-

worthy that it is in the widest portion of the Valley and Ridge

_province, and the structural trend is in a nearly e{Ult-we·s t_
direction rather than tb.e usual northeast-southwest.
Purposes and Methods of Investigation

1111:a iRVestigation was undertaken primarily to construct an
illpTond 1•olotic aap of the southern 1aalf of ,the Millerstown quad-

rangle, and to uke a study of the structural,stratigraphic and
.,

111C011Glllie aspects of the area. Field work

was

conducted during the

S'tllaer of 1956• one week in November 1956, and one week in J~e
1957.
The aaps usecl were

U.S.G.S.

15' topographic aaps of the

Millerstown ad surrounfing quadrangles.

Both the 1905 and the

1943 editions of tb.e Millerstown quadrangle were used.

u.s.G.Se

-. ., ._ l/2' quadrangles of the western half of the Millersburg and
llarrisburg 15 1 qaadrangles were also used, but aaps of this scale
have not been cc.plated for the area under investigation.
aap fo1111cl useful was tlae

by the

u. s.

u. s.

Another

Harrisburg 1950 edition prepared

Corps of IDaineers, with• -.ale of lt250,000.

Pbotostatic copies of the Millerstown 15' quadrangle, 1943
edition, vitll a scale of 1:62,500, were enlarged to a scale of

1i24,000.

Thia ia the scale of the aore aodern 7 1/2' aaps being

produced by tlle

u.s.G.s.

'l'he•• photoatats io not have the accuracy

of the atad.ard lt24,000 aapa, as tlae aapa froa which they were
aade were not prepared by the aore aodern photo-plaaiaetric aethods.
Aleo a certain aount of distortion is inclucecl in developing the
photostatic copies clue to ahriakage of the paper.
Aerial pllotographa with a scale of 1:20,000 were very help•
ful in plotting locatiOlla. of outcrop•

were useful in following contacts where
soil or vegetatloa was aoticeable.

t1a.e aap.

Oil

tu

The photos also

elumge in color of the

The topographic u:pression of

aore reaistat beds was easily followed oa the photographs when
viewed with the stereoscope.

Previous Geologic Work
'l'he first geologic aap of Pemisylv-1,a was published in
1858 by Henry D. l.ogers of the Pennsylvania First Geological Survey.
'l'he area under mestigation was later aapped by the Pennsylvania
SecOlld Geological S,rrvey, on a scale of two miles to the inch, be•
fore a topographic aap had bem prodacect. 'l'he base or working map
wu aade froa ooanty road aaps ad aaps of tile Pennsylvania llail•

road rights of way.
'l'he aectioa wit1ain Perry County is cleseribed in a report on
tliat coaaty (Claypole, 1885).

'l'hia report contains a aeologic aq

prepared by J. P. Laalq in 1878, and a reTisecl edition by ·claypole pabliahed in 1883. A report covering that part of the area
within Jaiata Collllty na described by B.

v.

ct'Invilliers (1891).

4.
Incl ded with this report was a geologic map of Juniata and Snyder
Counties pu~lished by d'Invilliers in 1888.

Bradford Willard, F. M.

9£.

SWartz, and Arthur B. Cleaves published a report on the Devonian
Pennsylvania in 1939, which cantains some references to the area.

Material from previous publications on Devonian strata by Bradford
Willard are included in that report.
Other publications with reference to the area of this report
are those of the Pennsylvania Geological Survey Fourth Series.

This

series contains reports on limestones, shales, building stones,
silica refractories, and ground water.
At the time of this writing, geologic mapping is aeing conducted by the Pennsylvania Survey in nearby quadrangles.
Conlin is mapping the Mifflintown quadrangle to the west.

Mr. Richard

The

Loysville quadrangle to the southwest is being mapped by Mr. John

T.

Miller who plans also to make a study of the Millersburg quad-

rangle, which lies to the east.

Dr. James L. Dyson is continuing

his study of the New Bloomsfield quadrangle, just south of the MilleretOVD quadrangle.
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Investigation

6.

STRATIGRAPHY
The strata exposed in the area of this investigation are of
Silurian. Devonian and Mississippian age.

The oldest formation is

t he Tuscarora ef early Silurian age and the youngest is the Mauch
Chunk of upper Mississippian age.

The total thickness of these

sediments is approJd.mately 16,600 feet.

In addition to the

CO!ll-

solidated sediments, fluvial deposits of Pleistocene and Recent
r

age have been deposited.

These are of no great thu:kness or

areal extent.
The mappable formations are separated on a lit~ologic basis.
Bore detailed mapping could be accomplished with an intensified
study of the fossil sequence.

This appears to be the only feasible

solution to such problems as the Chemung-Portage boundary or the
age of the Keyser limestone.

Such controversial problems could

not be dealt with in this limited investigation.

Only a few

fossils were collected and identified from the strata croping out
in the area.

These fossils are listed in the description of forma-

tion in which they were found, but nowhere do they constitute a
repres•tative faunal assemblage.

The boundaries were drawn on

changes or breaks in lithology, although most contacts are gradational or interfingering.

It appears that deposition of sedi-

ments in this -18.rea was nearly continuous throughout the Silurian,
Devonian, and Mississippian periods.

The only depositional un-

confomities noted were those formed by the very local channel-fill
type deposits

COIIIIIOD.

in the upper Devonian strata and the uncon-

solidated alluvial deposits.

7.
Alluvial deposits of two ages are presel!lt in the area.

South

of Turkey Ridge in the vicinity of Thompsontown, a thick deposit
of alluvium covers the surface.

The unconsolidated material varies

in text"Mre from clay to large rounded bolders.

This terrace is

about 100 feet above the present level of the river.

It is des•

cribed as an Illinoian fluvial plain by Frank Leverett {pp. 48-49,

1934).
Recent alluvial deposits may be seen along the streams
flowing -in the area.

The only es:tensive deposit is the low plain

along t he south bank of the Juniata appro:ld.mately two miles east of
ThoarpsDntown.

s.
SILURIAN SYSTEM
Outcropping strata. of Silurian age comprise a thickness of
about 3340 feet in the area of this investigation.

This is approlrl-

mately the total thickness of the Silurian system present, as only
a few feet of the lowa:aost .beds are not exposed.

In this area Silurian strata crop out in three places.

The

largest outcrop b~lt of Silurian age is along this Bis of the
Tuscarora anticline.

Here the Silurian rocks occupy that interval

'l>etween Turkey Ridge on the north, and Raccoon and Wildcat Ridges

on

the south.

This belt eJCtends froa the western border nearly

to the eastern border of the aap.
'!he nezt: aajor fold north of the Tuscarora anticline has

been eroded so as to ea:pose Silurian strata at the surface.

This

i s the east plunge area of the Academia anticline which shows
upper Siluriaa strata along the western boundary of the map appro:rlliately halfway between Thompsontown and East Salem.
(
North of East Salem an enension of the Blacklog Mountain
anticline has the uppermost Silurian rocks along its axis.
The Silurian system has been subdivided as follows:
Cayugan series
Keyser fcmution
Tonoloway formation
Wills Creek foraation
Bloomsburg formation
Niagaran series
McKenzie formation
Rochester formation
Keefer formation
Rose Hill formation
Medinan series
Tuscarora formation

1st Geol. Surv.

Pre-meridiau
VI

2nd Geol. Surv.

Lower Helderberg lE

Cleaves, 1949
With modification.

Keyser fm
Tonoloway fm

Cayugan
Series

Salina
shales

Wills Creek fm

Blooasburg fa
Scalent
V

.

McKenzie fm
Niagara
shales
Rochester fm

Niagaran
Series

Keefer fa
Clinton
shales
R.ose Hi 11 fm

.
Hediaan
- Series

Levant
IV

Medina

Tuscarora fa

white. sandstone

Fig. 2. Subdi'Viaiona of the Silurian Systea
in south-catral PeD.DSylvania.

10.
Pigure 2 shows: anoorrelation of the subdivisions used by
the First and Second Geological Surveys of Pennsylvania with the

subdivisions chosen for this investigation.•
MEDINAN SERIES
The Tuscarora sandstone is the only formation represented
in the lfedinan series.

It was naaed for Tuscarora Mountain, which

eztends into the Millerstown. quadrangle, although the ezat type
locality is not known

(IKJaouth,

p. 2201, 1938).

.

.

The Mediuan series is very persistent and may be traced
continuously from southeastern New York to southern Tennessee.
flw lower_ Shawagunk conglomerate of southeastern New York and east-

ern

Pennsylvani~ was clepo•t~ecl dUTing the Medinan stage, as was

the Tuscarora foraation of central Pennsylvania, Maryland, northern Virginia, and West Virginia.

In southwestern Virginia and

eastern Tennessee the Cliach sandstone is the equivalent of the
Tuscarora (Woodward, pp. 27-30, 1941).
The Tuscarora sandstone is the chief ridge making fonaation
of the Valley and Ridge provµice.

Its great resistance to weather-

iug creates steep slopes and high ledges wherever uposed.
'l'lle total thickness is not exposed in the area of this
investigation, however, Joma lliller (personal cOPamf cation) be.

Iieves the thidcaess, at a aearby exposure, is uot acn-e than 500
feet.

'lb:is cmplete aposare is at

Bma Gap wldch

cuts through

Tascarora Nomltaf.n abCNt fOllrteea Id.lea west of Hlllerstown.

11.

The outcrop area is limited to Tusoarora Mountain vest of
the Juniata River. and the west end of Slaughterback Rill just
across the river.

The Juniata River has cut a deep gap into the

Tuscarora formation and separated Tuscarora Mountain from
Slaughterback Rill.

A measurement of the interval occupied by

the Tuscarora formation where it crosses the river indicates that
if only 500 feet thick it would be completely exposed in the gap.
Thus the Juniata formation of Upper Orclovician age would be exposed in the lower 30-50 feet of the gap at the md.s of the anti ..
cline.

This Cotolld not be deterained because no outcropping strata

~an be seen a1ong the river banks as theywere covered with fill in
construction of the Pennsylvan~a ~lroad and the Pennsylvania
Canal.
The only strata definitel1 in place in the area are :in the
I

gap on either side of the river well above the railroad and canal

Fig. 3. Tascarora sandstone and shale along
highway one llile north of Millerstown.
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The character of the Tuscarora formation, exposed along the
highway one mile north of ,Millers~owu. it a medium to massive
bedde4 -..n~tone containing a few thin to medium beds of shale.
.

-

~

The total thickness exposed there is about thirty feet. ~e sand-

stone is hard, deuse, grayish white, medium-grained and faintly
cross-bedded.

On

the weathered surface it has a pale yellowish brown

or reddish brown color •

.Joint{sets intersecting nearly :at right

angles give the outcrop . a very sharp angular face.

The sandstone

l>eds are occasionally separated by a thin layer of grayish-green
relatively soft shale • . The shales range from one inch up to one
foot in thickness.

No fossils were found at this exposure (Ffgure

3).

the hillside about 100 feet aove the highway and 300

On

feet south of the section just described, about 15 feet of the
Tuscarora formation is exposed.

It is thick-bedded, white, gray-

white and pink, strongly cross-bedded, eztreaely hard and dense,
slliceous quartz sandstone.

This is in fact a subquartzite as

!t fractures through the quartz grains rather than around them.
It appears to be almost pure silica although the red brown color
4..,.

•

of--SOllae
surfaces indicates the presence of a small
- ... . . . weathered
'
(. .

amount of iron. 'J.'he quarts grains are sub-rounded and of
medium' to coarse sand size.

The rock is coarsely block-joint-

ed giving rise to a thick layer of loose float rock covering the
nillside (Figure 4).
.

These very resistant blocks of subquartz_ite

-

·m:u1 sandstone are both above and below the bed rock exposure.

It appears f r • the character of the float that the upper 400 feet
of the Tuscarora formation is largely comprised of subquartzite.

13.

Some of the float rock is a conglomerate coataiuing small well•
rounded white quartz pebbles up to 0.2 inches in diameter.

ArthrophyC1ls alleghaniensis (Banlan) was found in subquartzite and sandstone float blocks covering the hillside.
Scolithus verticalis Ball, was found in float blocks and in the
bed rock subquartzite. No other definite fossil remains were
· found, although impressions were found in a fragment of Tuscarora
sandstone float which

may

be either fossils or clay galls.

4. Slope covered with Tuscarora
float. Slaughterback Bill near aid.a of
Tuscarora anticline one -.!le north of
ltlllerstown.

Fig.

The top and bott011 contacts of the Tuscarora formation are
not exposed in the area. Wear Harrisburg the Tuscarora grades
transitionally without sharp contacts downward into the red sandsto11es of the Juniata formation, and upward into the red and gray
sandatoues of tlle lloae Bill formation (Willard, p. 3, 1948).

14.
NIAGAB4B SD.IE$

The Niagar8D series is subdivided into the McKenzie, B.ose
Bill, Keefer, and Rochester formations.

The total thickness of

the series is estimated as 860 feet.

The Rose Hill formation was named by

c.

p. 28) for B.ose Hill in CUllber18Dd, Maryl8Dd.

K. Swartz (1923,
The formation in-

cludes the strata between the top of the Tuscarora 8Dd the base
of the Keefer sandstone.

In the area investigated the formation

is not well exposed, but the interval occupied by the B.ose Hill
formation in Slaughterback Hill, along the Juniata River north of
the Tuscarora anticline axis, is about 700 feet . thick.

The Ro~e Hill

formation crops out only in Slaughterback Hill and along the flanks
of Tuscarora Mountain.

The resistant float rock of the Tuscarora

formation has covered the Rose Bill along Tuscarora Mountain but
the foraatiou is azposed in scattered places on Slaughterback Hill.
The B.ose Hill cousists largely of olive-green and purplish,
tldn•bedded, argillaceoua, ferruginous, shales and siltstones.

These are interbedded with thin• to aediua-bedded, sr.ay to tan,
argillaceou quartz sandstones, and thin- to thick-bedded deeppurple highly ferruginous quartz sandstone (Figures 5 and 6).
The aassive thick-bedded ferruginous s8Ddstone units are
near the top and also juat above the middle of the formation.

They

are associated with other thinner beds of purplish sandstone and
interbedded shales.

A few of these thin irou•rich beds, which have
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Fig. 5. 'l'hin•bedded sandstones and shales
of Rose Bill foraation. Two Iii.lea north of
Jl:lllerstowa.
beeu partly leached .of silica, were once ea:ploited for iron ore
in the area.

Ns is further discussed in the section on economf.c

geology. The upper iron saadstone occupies the position of a
sillilar iron amclstone within the Rose Bill foraation near Cuaber-

laacl, Karyla4. 1.'llere it is b.own as the Cresaptown Iron Sand•
stone (C. I'.. Slrartz, P• 29, 1923).
One aile souta of Wardville the upper layer of hard dense

lerngiuous smdstoue crops out along the east end of Slaughter•
back Bill.

The sandstone is 20 feet thick and dips 15° SE.

Above

this bed and below the Keefer sandstone is a covered zone 120· feet
thick. Float rock indicated it is an olive-green fossiliferous
ihale containiq smdstone and thin beds of oolitic hematite.

Tb.is

aoa•reaistmt Git bas been aapped with the Keefer sandatone altlaowgh it aay be largely of ~•e Bill age.
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Pig. 6.

Ledge of resist:ant ferruginous Rose
Bill sandstone in Slaughterback Bill. Two
Idles 11ortll of lllll9rston.
The lower aassive bed of ferruginous sandstone crops out
along Route 322, just west of the streaa flowing from Little Pfoutz
Valley into the Juniata two 11µ.les northwest of Millerstown.

There

at road level an outcrop of hard, dense, purple,iron-bearing,
quartz sandstones is interbedded with reddish quartz sandstones
containing very little iron.

The thickness of the iron sand-

stones ranges from 0.4 to 2.4 feet.

One hundred yards east of

tllis outcrop, near the crest of the western extension of Slaughter-

-

back Hill (see aap in appendbt), the upper massive iron sandstone
foraa a ledge dipping 25-35° N 15° Won the south flank of the
ridge (Figure 6).

'l.'he crest of this ridge is underlain by the

Keefer· sandstone.

Below the iron sandstone ledge the beds are not

exposed but loose float rock consisting of shales, sandstones, and
hematite cover the slope.
Near th• top of Slaughterback Bill, along the Tuscarora
anticline axis, there are a few nall exposures of olive-green
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fissile shale and thin ar.gillaceous sandstone.

These non-resist•

ant beds have raaained so high only because the overlying resistant sandstones protected them from erosion.
Numerous fossils were seen in most outcrops of Rose Hill
strata.

The beds rich in iron did not contain visible fossils

but some showed various sedimentation aarkiugs.
were collected froa the Rose Hill ·formation:

The following

Tentaculites minut s

Hall, Mastigobolbina ttpus U and B, Zygosella postica, Swartz
Coelospira hemispherica,(Sowerby), Atrypa reticularis (Linnaeus),
and Dalmanella elegantula (Dalman).
KEEFER FORMATION
The Keefer formation is a vety hard, dense, fossiliferous
quartz sandstone which is white,buff, or pink in color.

In places

it is so well cemented with silica it is better described as a
subquartzite.

Tile resistant nature of this sandstone has enabled

it to form a distinct scalloped ridge along the flanks of Tuscarora Mountain and around Slaughterback Hill.

The Keefer sandstone

is 40 feet thick in an exposure along Cocolanus Creek two miles
south of Wardville.

It is exposed on both sides of the river one-

-

half mile north of Millerstown.

Neither of these exposures show

more than 12 feet of the Keefer sandstone beds.

In both, the

ieefer is a medium-grained white fossiliferous sandstone contain•
ing abundant crinoid discs.
In the northwest section of Slaughterback Hill the lower beds
of the Keefer sandstone are exposed.

At the base a bed of oolitic
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flematite is still ucposed from the early ezc•a~ions made in
the searca ·for iron ore.

This bed ia oaly a few inches thick

ad is underlain by other thin but aore siliceous iron-rich
sandstones.

On

the south bank of the Juuiata along the Pennsyl-

vania Railroad one Iii.le east of the Tholllpsontown bridge. the
Keefer aadstonea are well ur:posed.

'l'llere the lteefer sandstones

dip 30° N and 20° Wad crop out for about 300 yards along the
tracks.

The sandstoues contaiu abundant crinoid discs ad a few

nall brachiopods.

In the lower beds a zoae •neral inches thick

contains angular fragaeuts of oolitic heaat:ite.

These fragmeuts

are apparently reworked heaatite ore beds just below the Keefer
and indicate a possible Iii.nor unconforaity or erosion level.
Due to the distinct topographic expression of the Keefer
sandstone it was aapped as a separate foraatiou rather than with
tlie R.ose Hill.

The lteefer foraation intenal has been exaggerated

in .the. geologic cross sections included with this report.
The Rochester foraation vas not recognized in the area but
if present would lie above the Keefer sadstone and below the
McKenzie limestone and shales.

At Lewiatowa ad Mount Union.

respectively. 25 and 40 miles west of the Millerstown quadrangle.
the l.eefer sandstone is overlain by 30-40 fe-et of calcareous drab
gray -fossiliferous sllale and occasional thin beds of limes~ne belonging to the Rochester foraation (F. M. Swartz. pp. 118-li9,
1932).

John T. Killer reports finding Rochester shales in

the

Loy•

ville quadrangle which borders the Millerstown quadr~le to the
I

southwest.

There the shales are very foasilifeJ.'DUs

thick (personal ca11-111a11.1cation).

an:d

10-1s · feet

The shales are difficult to find

in 011tcrop as tJaey weather rapidly and aay be covered with float
of the reeiatat Keefer sandstone.
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lfpll!ZIB FOllMATION
The McltelU:ie formation was named by E.

c.

for McKenzie Station, Allegany County, Maryland.

Ulrich in 1911
There the forma-

tion is 170 to 300 feet thick and lies between the Blooaiaburg red
s•dstone member of the Wills Creek formation and the underlying
Keefer sandstone of the Clinton group (Wilaouth, PP• 1253-1254,
1938).

In the Millerstown quadrangle the McKenzie crops out in

a belt wrapping around the lower slopes of Tuscarora Mountain and
Slaughterback Bill. 1.'be easily weathered calcareous shales and
timestones do not form any natural exposures and only in road cuts
could any trace of these beds be found.

Partial exposures were

seen along Route 322 three miles northwest of Millerstown and in
'Pfoutz Valley east of Cocolamus Creek.

In Little Pfoutz Valley

only the top contact with the . Bloomsburg red sandstones is exposed.

The interval between this contact and the Keefer sand-

stone forming the north swpe of Slaughterback Hill is about 200
feet.

The beds dip 30°-35° B 15° W in both the Bloomsburg and

Keefer formations.
The McKenzie formation is comprised of fossiliferous calcareous shales, argillaceous gray limestones, and thin-bedded blue
to -black limestones.

The upper beds are composed of thin-bedded

fossiliferous shales with s011e calcareous shale interbeds.

They

are conformably overlain by tu Blooasburg red shales and sandstones.
Calcareous shales and 11.Jlestones are dominant in the middle
and lower beds.

Along State Route 322 tllree miles north of
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Millerstown is an es:posure comprised of meclium•bedded gray to
black fossili·f erous limestones interbedded with blue-gray argillaceous limestones and calcareous shales.

The black limestone

is a coquina of minute ostracods aost of which are Eukloedenella
umbilicata, U and B.

On

long exposure the ostracods weather to

a white or very light gray color on the surface.
In Pfoutz Valley just east of Cocolal!IUS Creek about twelve
feet of McKenzie olive-gray fissile to platy, fossiliferous shales
are exp$>&ed along a dirt road.

Block-jointed dense crystalline

bluish-gray beds of unfossiliferous limest011e, three to four inches
thick, are intubedded with the shales (Figure 7).

Uncinules

obsolesens Swartz was the only fossil fOUDd identifiable.

Fig. 7. Fossiliferous McKenzie shales
with interbedded limestone. Pfoutz Valley
east of Coeolamus Creek.
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R.ed hackly-weatlt.ering shales seventy feet thick occur in an
interval 70 to 140 feet below the Blooaaburg foraation at Mount
Union, Pennsylvania.

There the McJCenzie is divided into three units,

the lower gray alaal.e and

limestone meaber, the Rabble R.un red

bed member, and the upper gray shale and lbaestone member (F. H.
Swartz, PP• 121-126, 1934).

The

Rabble R.un red bed member was

not seen in the Millerstova area although its presence is indicated ·by a band of red soil and red shale float vi thin the outcrop area
of the yellow weathering McKenzie shales and liaestone:-s.
Cayugan Series
The Cayugan or Upper Silurian series comprises four formations with a total thickness of 1780 feet.

tn order

These formations are,

of their decreasing ages, the Bloomsburg, Wills creek,

Tonoloway, and .&eyser.
BLOOKSBuaG FCIUIATION

The Blooasburg red shales were first de.scribed by I.

c.

White

(1883) froa exposures near llooasburg, Coluabia County, Pennsylvania.

At that locality there are 440 feet of dark; deep or dull

red shales and sandy shales.

It is a contiaental facies of the

Middle and Upper Silurian limestones and shales.

In Eastern

Pennsylvania tllese red beds aay occupy t~e position of the lower
Tonoloway, Wills creek, Bloomsbu-g, and upper llcKeu~ie foraatio1u~.
-'ftae thickness at ·Delaware Water Gap, Pennsylvania is about 2000

feet (Swartz and Swarts, PP• 658-661, 1931).

The formation thins

to the east and is 330 feet at Lewistown, Pennsylvania and only
155 feet at lfoa,at Uaion (F. II. Swartz, pp. 126-127, 1934).

These
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locations are re1pectively 25 ad 40 .ail••
nit of Jliller1tow.
'
The Bloomsburg red beds are unfo11ilifercnas ad can be correlated
•ly froa their 1tratiaraphic poaiti••
The Blocaebura fonaatioll ia well ezpoaed in Pfoutz Valley
three Iii.lei ...t of Warct.ille.

There the red beds are 700 :feet

tbick .and consist of brick red ·a rgillaceoua to slightly arenaceous

,

shales.

The shales weatller illto irreaular uckly and lumpy frag•

ilents, and the aore arenaceous beds ~ather to blocky and flaggy
frapeuts.

In both tu top and iower halves of the foraation there

are arenaceous •••• wlaich approach sandatonea ill ability to ,r esist
weatheriq aud erosion.

'l'he topoar-plaic expression of the two zones

is a pair of parallel, lov aud IIIOoth rid&•••

'l'his feature aids

in locating and traeina the Blooasburg foraatioa.
low in Pfoutz Valley ad not easily identified

Oil

'l'he hills are very

tile topographic

11ap, but they are readily uoticed in the field or on the aerial

photographs.

ID Little Pfoutz Valley these hills are distinct

aad 'readily apparat nu on the topographic

11ap

(see geologic aap

in appendix) •
·The llooaaburg foraat:ton ·i• aloq the south elope of Tuscarora
Mountain but has no topographic expression and can be traced only
froa the red color of the soil and loose fragaents of the red shale.
South of Tho.psontawa it wu seen at only two widely separated
poaurea as it is covered by thick allari.al deposits.

eK•

There are

i...rous exposares ia Pf011ta 'falley where the fomation wraps around the 'luscarora aticliRe md.s and erops oat over a large area.
The aoat eaateru u:ponrea are ccaplicated by aubordiuate folcis of
the Tuscarora aticliaoriua.

'1'lle zig-sag pattern of the beds is
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easily followed on aerial photographs due to the more resistant
hill•fondng sandy zoaes and the changes in color of tj:le soil. -

WILLS CREEK P'OIKATICII
The Wills Creek formati-ou occupies the interval between the
Bloomsburg formation at its base and the overlying Tonoloway formation.

This. formation in Little Pfoutz Valley is estimated to be

500 feet thick.

Much of the section is covered and the dip of the

beds changes between u:posures, making it difficult to obtain a
good measurement.
The lower portion of the formation consists of greenish-gray,
thin-bedded shales alternating with equal 8110Unts of red lumpy
madrock.

The red beds are interfingering recurrences ·of the con•

tinental deposits which comprise the underlying Bloomsburg formation. · upward these beds are less numerous and are not present in

lie upper 300 feet of the Wills C~eek.

The fissile shales weather

to a grayish-yellow or light ol~ve gray co~or on ecposure.
contain only scattered ostracod remains.

On

the infrequently

found fresh surface the shales are dark .gray or black.

of red shale

they

The zones

are devoid of fossils _and weather to hackly and chippy

fragments (Figure 8).
The upper layers of. the Wills Creek become increasingly calcareous and fossiliferous.

The olive-gray shales are interbedded

-

-

with yellowish-gray calcareous shales and argillac~ous 11.Jlestones.
A thin bed of gray argi,llaceous fine-grained sandstone is present
iu one ecposure.
The followiDg fossils were found in the Wills Creek formation
of the area studied:

Leperditia

~

Conrad, Sclmchertella rugosa,
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Swartz, Otenadouta sp.
· Valleys c011111only develop ill outc~op areas of the Wills
Creek formation.

The soft shales and thin limestones are easily

broken down and eroded so that good eJtposures are difficult to
find.

The formation crops out in Racoon Valley south of Tuscarora

Mountain.

There a number of exposures may be seen along the high-

way near Donnally Mills (Figure 8).
There are scattered exposures in Little Pfoutz Valley from
Wardville to Thompsontewn and in numerous places along the roads
in Pfoutz Valley.
west of East Salem.

A_small soil covered area occurs one mile south
Its upper contact was drawn by measuring an

interval from the tep of the Tonoloway formation.

Fig. 8. Bedding plane surface of Wills
Creek variegated fissile shales. Oae mile
west of Donnally Mills.
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TOIQLQWAY '-9Bl♦tICIJ
The Tonoloway foraatiou is 350 feet thick where Cocolams

Creek has cut a gap iu Ttlrkey l.idge nortll of Wardville. There the
formation consists of thin• to medium-bedded, thin-laminated,
blue-gray limestone interbedded with argillaceous limestone and calcareous shales.
formation.

On

Ostracods are abundant in zones throughout the
eaposure the lamination beccaes aore distinct due to

differential weathering.
fissile buff £repents.

The shaly layers weather to hackly or
The a.ore pure dense platy limestones have

a characteristic ring wheu struck.
The Tonolowq foraation crops out ju.at north of Raccoon and
Wildcat Ridges with steep clips to the south.

This belt.. crosses the

Tuscarora anticline in Pfmtz Valley and clips to the north along the
south s1ope of Tllrkey lidge.

It fonas only low ridges and, other than

old abandoned limestone quarries, is seldom uposed.

Borth of Thomp-

sontown the Tonoloway limestones crop out along the flanks of the
Academia anticline.

Tile formation there is thick.;_bedded dense and

foras relatively high hills. One mile north of East Salea the
fonoloway foraation is well exposed in a large quarry on the uis of

an anti~line {Figure 10). The Tonoloway strata are nearly horizontal
.

in the _quarry.

Only a few thin layers of shale are present in ·the

exposurewtca ocaprises the upper 60-70 feet of the formation.

The

characteristic thin 1811i.1l&tion is well developed throughout most of
this exposure. 'l1le 1 mnae rage in thickness frc:a paper-thin to
•
oue-tenth of an inch. Oae had specillen frc:a a laminated zone con•

tained a layer of lillestone intraforaational breccia.

In this speci-
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men small thin-laminated fragments, not oriented parallel to the
major laminations, are in a layer three-forths of an inch thick.

High

angle faults with displacement of only a fraction of an inch have
formed minute offsets in the laminae.

These features originated be-

fore and during compaction and lithification of the sediments.
Fossils found in the Tonoloway foraation were Schuc1lertella
rugosa Swartz, Leptaepa "rhollboidalis", and Leperditia sp.

Fig. 9. Thin-bedded and thin-laminated Tonoloway
limestone. One and one-half miles northwest of
East Salem.

IEJSEll l'OJlHATION
The Keyser foraation is 230 feet thick in the gap north of

Wardville.
Creek.

there it is aposed along the east bank of Cocolamus

The lower beds are nodular and lumpy ,yellow-weatheriug thin-

to mediua-bedded fossiliferous blue-black limestone.

These are
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Fig. 10. Quarry in Touoloway limestone with
Keyser liaestone at the surface. One mile
north of East Salem.
interbedded with layers of greenish-gray weathering fissile or
platy calcareous shales.

Thin cherty zones appear near the top

where the thin-bedded liaestone grades into the thick-bedded cherty
Helderberg foraation.

The upper Keyser limestones are thin-bedded

and similar to the Tonoloway formation.

However, the fossil

assemblage of the Keyser is distinctive enough to distinguish the

two.
The Keyser liaestone crops out aloug the stream valley north
of Raccoon Ridge and along clle north flank of Wildcat Ridge.

This

heit extends nearly the entire width of the area from east to west.
The lf.Jlestone caps the arch of the Tuscarora anticline at its eastern extreaity and foraa a nearly parallel outcrop along the south
flank of Turkey Ridge dipping to the north.

The Keyser commonly is
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found just below the crest of the saall ridges capped by the ao~e
reaistant overlyilll chert. letveea last Sal• ad Thc:apaontown
the Keyser liaeatone crops ·011t along the flaks of the two branches
of the Acadeaia anticliue_.

Borth of Bast Sal• it is es.posed on

t he crest of the Blacklog llountain anticliue which is coincident
at that point with J.oat creek Ridge (Figure 10).

East of the

iiillerstown quadragle this ridge is aonocliual and is capped by

'

the overlying chert, and the Keyser is

OD

the north slope.

F. M. Swartz (p. 130, 1932) states that the Keyser limestone i s
equivalent to the Decker, l.ondout, and B81llius lillestones of Bew
York and Bew Jersey.

Tllese ~e long been regarded as Siluriau in

those se&tes, howner, the Keyser has generally been included with
the Belderberg group of the Devonian in Pennsylvaaia, Maryland, West
Virginia, and Virgillia.

The true correlatiou of the Keyser-Helder-

berg limestones with the Silurian age lillestones has been a controversial subject for aany years and will continue to be until more
research is carried out on the problem.

-

l.ecent research conducted

l>y the Pennsylvania Geological Survey supportis the possibility of
the Keyser being the Upper Silurian or of a transitional age.

The

correlation is as yet iaconclusive, and the actual Silurian-Devon•
'-

... -

.

Ian boundary aay prove to be ill the overlying Belderberg group
(Miller, 1957).
As

tlae field work was ccaducted in Pennsylvania and with the

aid of the Pennsylvania Geological Survey, the writer has chosen to
place the Keyser in the Silurian system.

Thia choice is not based

on any new evideDce but only to conform as nearly as possible with
the mapping practices of the Pennsylvania S\lrVey.
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DIVORIAN SYSTEM
A complete sequence of Devoni.an strata crop out within the
southern half of the Hillerstown quadrangle.

These beds attain

a thickness of approJCf.aately 9400 feet and comprise three-fifths
of the surface rocks.

The Devonian systea within the Valley and

llidge province has nuaerous subdivisions.

Considerable variation

exists in the manner in which the systea has been subdivided in
local areas.

The divisions used here have been adapted witk slignt

revisions from a report on the Devonisa Syst- of Pemasylvania
(Willard, .!S.• Al•, PP• 17-18, 1939).

Figure 11 relates the terms

used by the First and Second Geological Surveys o·f Pennsy~ania
to the -equivalent divisions of the Devonian system chosen for this
report.

The aapal,le units were separated on the basis of their

lithologies.

Soae of the distinct lithologic subdivisi()ns were

-..ppe.d t~ether as a unit due to their thinness in relation to the

scale of the base map.

Other subdivisions, based largely on paleon-

tologic evidence, were mapped together as one unit for lack of
time to aake adequate fossil collections necessary to determine the
boundaries.

The Devonian fonaations will be considered in the

order of their deposition •.
Lower Devonian

The lower Devonian coaprises two gr011ps, the Oriskany and the
klderberg.

The total thickness of

aapped, is about 100 feet.

On

the two gr011ps, in the area

the aerial aap and cross sections

30.

2nd Survey

1st Survey

Willard, .!S• .!!.u P• 17,
1939 with modifications
Pocono ' formation
-

Pocono
sandstone

Ullbral

Miss.
System

n

Mauch Chunk
red shale

Vespertine
X

Pbnent U

Upper
Devonian

..

Catskill
red ss & sh
Chemung
sandstone
Portage
shale

Caclent
VIII

Hailton
sandstone
Middle
Devonian

Meridian

VII

VI

Catskill fm.
Chemung fa.
Portage gr.
Triiaers Rock ss.
Brallier sh.
Harrell sh.
Burkett sh.
Tully ls.
Hailton &.
Mahantango sh.
Montebello ss.

Marcellus
shale

Marcellus formation
Mahanoy sh.
Mexico ss.
Turkey Ridge ss.
Shamokin sh.

Corniferous
ls and sh

Onandaga fm.
Selinsgrove ls.
Needmore sh.

Oriskany
sandstone

Lower
Devonian
Pre-meridian

Mauch Chunk fa.
-

Lower Helderberg
limestone

Oriskany group Ridgeley -ss • . ,
Shriver chert
Helderberg group
Mandata sh.
New Scotland ls.
Coeymans ls.

Fig. 11. Subdivisions of Mississippian and
Devonian Systeas in South-Central Pennsylvania.

i

'

'

(.App•4is) the Lower Devonian has been cabined with the Onondaga
group o·f midclle Devoaiaa age as one map a.it. -This infers no
aaoaalous relationship, either lithologic or paleontologic. aacmg the
three groups,
HBLDERBER.G GllOVP

This group is made up of three llellb~s, , the !fandata shale,

New

Scotland limestone, aad Coeymans 11.aestone.

The group attains

a thickness of about 60 feet in the area.

Coeyuna limestone
The Coeymans 11.aestone has been considered the basal meaber
of the Devonian syst• in New York since 1899.

3. B. B.eeside placed

the Coeymans at the base of the ·Devonian in central PeDDsylvania in
1918.

r.

M. Swartz later agreed with aeeside in a study of the

.Belderberg group

of PeDDsylvania (Willard, .!S•

Geologists of Maryland,

.!!•, pp.

47•5·o , 1939) •

irginia, and West Virginia have not accept•

ed this -division and place the Devonian-Silurian boundary at the
base of -the Keyser 11.aestone.
-

.

The thickness is about 50 feet at the type locality near
Coeymans,
.1

New

York, where it is described as consisting of hard

massive bluish-gray limestone.

At Clarks Mill near New Bloomfield,

five miles south of the Millerstown .quadrangle, the Coeymans
ported to be 7 feet thick (Willard, .!S•

is re•

.!!•,. P• 83, 1939). Its-

presence is also reported frca the Loysville quadrangle bordering
the southwest corner of the area discussed in this report (Miller,
1957). ·
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The only known upoaure in the 11:f.lleratown area is in the
gap through Turkey lidge a half aile north of Wardville. · There
about 4 feet of bluish-gray, thick-bedded, very crystalline liaeatone is exposed along the east bank of Cocolaams Creek.

The 11.ae-

stone is fossiliferous containing crinoid stem fragments and
brachiopods.

It overlies the thin-bedded upper Keyser limestone,

although the actual contact is ccn-ered.

ma

The lithologic character

stratigraphic position of the beds eaq,osed leave little dolll>t of

its identification as the Co.,.ans 11.aeatone.

1'he total thickness is

probably not au.ch more tha that esposed.

!.!!, 8,potlaad U,e,.top,.e
The New Scotland consists of illpure claerty limestone and
calcareous shale at the type l.aaU,.ty la eastern Bew York.

In aa

ea:posure near Mandata, Borthuaberland County, ten lliles east of the
Millerstown quadrangle, the Bew Scotland is a thick-bedded crystalline blue-gray fossiliferou lilllestone only 9 feet thick.

At Clarks

Mill five miles south of the quadraagle, the Bew Scotland interval
is represented by a . .di....bedded calcareous sandstone 20 feet
thick.
posure
1939).

It has been 1U111ed the Falling Spring sandstone froa an ex-

a few ailes

south of New Bloaafield (Willard, .!S• A!,••

P•

57,

This aadstoue aay be continuous with or equivalent to "the

Healing Springs aadstone aeaber of the Rew Scotland formation in
l'irginia aad West Virginia.
In the 18P north of Warclville, a zone 0f cherty and shaly

l!aestone float cn-erlying the Coeymans limestone probably represents the New Scotland interval.

However, the characteristic indn
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fossil Eospirifg aacropleuns was not recognized in the float
rock.
Bpt!ata shale
The Man.data shale and chert beds were named by F. M. Swartz
Cor an exposure near Handata, North-maberland County, ten miles
east of the Hillerstowu quadrangle.

This member correlates with

the Licking Creek liaestone of Maryland, Virginia, and West Virginia.
It also occupies the sae stratigraphic position as the Beecraff
and Port Ewen shales in northeastern. Pennsylvania, northern. New Jersey,
and southeastern. New York.

The Handata is recognized inI south-central

Pennsylvania as the uppermost member of the Heldenerg group.

It

underlies the Oriskany chert and overlies the New Scotland limestone.

The Mandata shale is about 90 feet thick at its type local-

ity (Willard, .~•

&•• PP• 62-91, 1939).

Good exposures of the shales are difficult to find as they

weather rapidly and soon become covered with debris.

of the Mandata were

No exposures

seen in the mapped area although loose fragments

of soft yellowish-weathering shale and black chert indicate its
presence below the massive beds of white Oriskany chert.

A fair

exposure was seen along Pennsylvania Route 104 five miles north of
Liverpool and two miles east of the Millerstown quadrangle (Fig. 1).
There the Oriskany chert beds are underlain by yellowish-orange
weathering• thin-bedded, non-calcareous, shales c aitaining a few
interbedded dark cherty layers.
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AJWWX GROUP
The Oriskany group comprises the lidgeley .sandstone, where
present, and the Shriver chert.

The combined thickness of the two

aembers probably nowhere exceeds 40 feet in the area studied.

Shriver chert
The Shriver chert of the Oriskany group overlies the Mandata
·shales and underlies the lidgeley sandstone.

In the absence of

the sandstone the chert is in direct contact with the Onondaga of
middle Devonian age.

It has been suggested by A. B. Cleaves

(Willard, ~• .!!,., P• 97, 1939) that the chert aay be younger than
the type Shriver of Maryland and possibly a local facies of the
Ridgeley sandstone.

this possibility could be determined only by

intensive paleontologic research.

It is here considered Shriver

cnert in light of more recent work by H. P. Woodward (1957} in
which the lack of Oriskany sandstone deposition is attributed to
a structural feature (see section on Structural Geology).
In the gap through Turkey Ridge, one-half mile north of
tardville, 40 feet of white and grq, medium-bedded, block-jointed,
fossiliferous chert is exposed.
calcareous Onondaga shales.

The chert is overlain by black

Although no sandstone is present the

uppermost chert beds are slightly arenaceous.

The Shriver is

persistent throughout the area and can be readily traced by the
distinctive ridge capped by the hard chert.

Even where the ridge

is not well developed the approximate posiJion of the outcrop .can
be determined by abundant angular white chert fl:agaents which cover
the surface for scae distance down slope fl:aa the source beds.
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Ridgeley sandstgp,e
The Ridgeley sandstone is not well developed and in 11111ch of
the area it is entirely absent.

One mile southwest of East Salem

an exposure shows 6 feet of buff-yellow weathering, very porous,
quartz sandstone which is thick•bed4ed and fossiliferous.

The

quartz is medium f8Dd size, sub-rounded to rounded, and loosely

Fig. 12. Well exposed Shriver chert along
Pennsylvania Route 104 five miles north of
Liverpool. Sis inch ruler lies appro:nmately
parallel to the bedding.
cemented.

A few grains have developed crystal faces by secondary

growth of silica on the detrital quartz.

The characteristic

Costispirifer arenosus Conrad is very abundant throughout the sandstone.

The Ridgeley was not seen east of Delaware Creek. Westward

the sandstone becomes thicker and is 190 feet thick at Mapleton,
approximately thirty-five miles from the Millerstown quadrangle
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(Willard, .!S• .!!,., P• 123, 1939).
Absence of tae Ridgeley sandstenea, in the outcrop belt of
Oriskany strata eatanding through Pfoutz Valley to the eastern border
of the quadrangle,

may be

e&plained by the presence of a buried

arch of early Paleozoic age (Woodward, 1957).

This phenomenon is

discussed in the section on geologic structure.
Middle Devonian
The Middle Devonian aeries is subdivided into the Onondaga,
Marcellus and Hallilton foraations.

The total thickness of these

in the area studied is about 1700 feet.
Cll<IUllGA

FOUArICJ!

The Onondaga is ca.posed of the Needllore shale below and the
Selinsgrove limestone above.
members is about 55 feet.

The ecabined thickness of the two

The Onondaga formation in central Pennsyl~

vania is defined to include all strata between the overlying Marcellus
and the underlying Oriskany formations.

On

the geologic map and

cross sections the Onondaga has been grouped with the Oriskany
and the Helderberg formations.
Needmore shale
The Needaore shale is not well eKposed in the area but its
presence is indicated by shaly debris overlying the Orisk~ forma•
t!on.

These olive-drab we•thering black shales were seen in the

section one-half mile north of Wardville and overlying the Ridgeley
sandstone in the esposure one mile southwest of East Salem.

The
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thickness is probably not more than 10 feet at either exposure.
The Needmore is equivalent to the Esopus shale of eastern
Pennsylvania and possibly in part to the ~tersville chert of West
Virginia and Virginia.

In much of West Virginia, Virginia and

Maryland the Onondaga is composed of only the Needmore shale and
the upper liaestone beds ~• eaent.
Selinsgov• limestone
The Selinsgrove lower liaestoue and Selinsgrove lower shale
were described by I.

c.

White (pp. 7 9-81~ 1883) frca an exposure

twelve miles northeast of the area discussed in this report.

The

Selinsgrove lower shale is now known as the Needaore shale and
tn.e Selinsgrove lower limestone has been retained after dropping
a portion of the original term.

At the type locality the Selins-

grove is 65 feet thick and described as a dark-gray to black noncberty ·l imestone.

'l'he Selinsgrove limestone is equivalent to

the Buttermilk Falls cherty limestone of eastern Pennsylvania.
Along Cocolamus Creek a half mile north of Wardville the
Selinsgrove limestone is well exposed.

There is about 50 feet

of black cryptocrystalline aeditm•bedded limestone e?1Cposed in
the east bank and in a privae -road parallel to the creek.

The

contact with the Marcel. lus is conforaable but the break is sharp.
Another good aposure is along Delaware Creek two ailes north of
Thompsontown.

Tb.ere the black thick-bedded limestones, containing

a -few thin shaly beds are exposed in a road cut.

The contact with

the overlying Marcellus black shale is now covered but it is reported
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to contain a tllin sadstoue bed which suggests .an unconf.oraity
(Willarcl, ~•

.!!•t P•

148, .l.939).

In Perry County, south of the

l!lillerstown quadrangle, a friable brown ferruginous sandstone
separates the Marcellus shale and Selinsgrove limestone.

This

bed was once mined as an iron ore near New Blocafielcl and Newport
(Claypole, PP• 96-99, 1885).
The upper contact is exposed in Turkey llidge one mile north•
east of Thompsontown.

'l.'here the Marcellus black shales overlie

a very dense black cryptocrystalline limestone which breaks with

a conehoidal fracture.
!WlCELWS FORHATI<li

Locally the llarcellua foraation coaprisea the following four
aembers:

Mahanoy black shale
MeJdco sandstODe
Tarkey l.idge sandstone
Shamokin shale

The. sandstone llellbera are present in Perry, Juniata, Dauphin,
Northumberland, and Snyder Counties.

In general the sandstone

section °is thicker at its southern margin and thins out to the
nort h and northwest.

The Mexico sandstone takes its name from a

nall village six ailes east of 'l'hcapsontown.

It is described as a

fine grainecl, light gray to whitish platy sandstone which weathers
brown.

The lower Turkey B.idge sandstone takes its name from the

ridg-e just north of Thoapsontown.

This sandstone
to
. . is flaggy
-

1148Sive, coaparati~ely coarse, hard,and olive gray in CQlor.

Neither

of the sandstones contain fossils (Willard, ~- A!,., P• .174, 1939).
I

Tbe writer found the two units to be indistinguishable in the
field as they weather to the .... color and ahGW little if any
'

difference in grain size.

A speciaen £rem the sandstone at

l>Ci>nnally Mills gap coatains augular medi11111 sand size detrital

quartz which is well cemented with ferruginous and argillaceous
material.
Although the sandstone members are 111\lch harder than the surrounding shales they break down readily and s,ld• form more than
a slight bench on the slopes below the ridge-forming . Montebello
sandstone.

The combined thickness of the Meld.co and Turkey Ridge

Fig. 13. Mahanoy upper black shale member
of ~he Barcellus foraation exposed in gap
south of Donnally Hills.
sandstone aembers is about 200 feet in exposures near Thompsontown
and Donnally Mills.
of East Sal•.
position.

These aeabers were not seen in the vicinity

This is probably due to thinning or lack of de-
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The Mahanoy upper black shale and the Shamokin lower black
shale are indistinguishable mtless both are em:posed.

The names are

derived from Mahanoy Township and Sheaokin Creek in western North•
umber land County.

These ~ers are composed of aaasive-bedded

black shat.e s which weather to fissile or spliatety fragments
(l'igure 13).

They contain a few . scattered fossils all of which are

charact eristically small.

Par&cYclas lirata (Coarad) and Styliolina

fisaprella (Hall) · . . were identified from the lower
.

amaber.

In

-

tti.e exposure near Donnally Mills the Mahanoy and the Shamokin members
are respectively 105 and 95 feet thick.
Natural exposures are not often seen but the black shales were
once quarried for use in road building and the openings afford many
excellent es:posures.

The Marcellus sandstone and shale crop out

along the north slope of Raccoon and Wildcat Ridges and the south
dope of Turkey Ridge.

North of Thompsontown the Marcellus crops out

c:m both flanks of the

Academia anticline and on the south flank of the

Blacklog Mountain anticline.
The characte~stic calcareous concretions which are usuall y

ab1111dant in the lfarcellua black shales are noticeably absent in t his

area.

No coucretions were observed in the Mahanoy shale member and

only a

few

slightly calcareous zones were seen at the base of the

Sliamokin member.

It se•s significant that the concretions are

absent in the area containing the Hexico and Turkey Ridge sandstone
members ;

Concretions have been reported in the Marcellus forma-

tion in all directions surrounding the area in which sandstones were
deposited.
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A po88ible origin of the Marcellus sandstone

■embers

is dis•

cussed by Bradford Willard (pp. 215-221, 1935). Willard proposes
that el~ ation

ot the

sediments south of the Meld.co•Tltrkey Ridge

sandstone region caused erosion of the Oriskany sandstone deposits.
The Onondaga ancl Belderberg foraations being largely calcareous
left no reworked residue.

The Turkey lidge member is said to be

•rely reworked Oriskany sandstone although it is finer textured,
angular, and barren of fossils.

Further evidence is the abseace of

the Oriskany sandstone in the region south
deposition.

ot

the Marcellus sandstone

This theory is not in accord with that espressed by H.P.

Woodward (1957).

Woodward states that the Oriskany was probably

never deposited in southern Perry and Dauphin Counties.

The

latter

possibility is discussed further in the section on geologic
structure.
M!IT,TON FORMATION

The Hamilton foraation as here used comprises the Tully l ime•
stone, Mahantango sandstone and shale, and the Montebello sandstone.
The tot al thickness in the Millerstown quadrangle is about 1250
feet.

.

!!:2,ntebello sandstone
The Montebello sandstone was named for an ez:posure along
Little Juniata Creek five miles south of the Millerstown quadrangle
(Claypole, PP• 67-68, 1885).

The areal distribution of the Monte•

bello is apprOltima.tely the saae as that of the MeJd.co and Turkey
Ridge sandstone maabers of the Marcellus formation.

Tb.e origin of
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the Montebello sandstone is probably due to a reccurrence of the
condi~ions existing cluriug deposition of the lfarcellus sandst011e
llellbers. Betweei:l the two p•riods, in which sanclatone was deposit•
ed locally, normal deposition of black shale took place.

The

Shamokin upper black shale meaber of the Marcellus was deposited
during this interval.

The Montebello sandstone :ls very siailar to

fne Medco and Turkey llidge sandstones, althovp it is fossiliferous
and generally coarser in tuture.
ridge former.

The Rontebello is a prOllinent

llaccoon, Wildcat, and Turkey R.idges are capped by

this resistant sandstone (Willard, .!S•

.!!•, pp. 195-200, 1939).

-

In a nearly c011plete ezposure at the east end of ltacc9on

lidge, the Montebello sandstone member is about 950 feet thick.
'l'his member consists largely of medium-bedded gray sandstone which
-

weathers to a brown color.

On

long ezposure the sandstone breaks

into angular blocks which become bleached white on the surface.
The sandstone is intterbedcled with occasional gray shale zones which
weather with a yellowish brown stain.

1"he shale beds become
........ ~-· more-•
... ....

abundant in the lower portions of the Montebello.

Conglomeriti-c

zones, with angular detrital quartz from one- to two-tenths of an
inch in diameter, are eKposed at numerous intervals.

A few quartz-

pebble conglomerates contain n,uuded peb~les up to one-half an inch
_in diameter.
snale beds.

Fossils were observed in the upper sandstone and
Orthon.,ata uudulata Conrad and Spirifer audaculus

(Conrad) were the only fossils identified fraa the Montebello.
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Fig. 14. Montebello aandstoae eq,osed in
gap south of Donnally. ,Mills.

Hahantango shaleThe name Mahantango was introduced by Bradford Willard (p.

Z02, 1935) to include all beds between the lfarcellus and Portage

formations.

This interval was ranked as a formation within the

Hamilton group which also included the Barcellus and Onondaga
formations.

The Montebello saulstone was aade a lll!llber of the

Mahantango formation.

ID this report they are given equal rank

as aeabers of t1ae Bailton fonaatf.on.

1'be type locality is along

the north branch of Babaotango Creek 1u Snyder aad .Jmdata Counties.
-

This is north of the area 1u which t1le Jloatebello sandstone was

deposited.
'!he llahantango consists of c1adt gray fiuely arenaceous shale

and fine•grainect dark-gray argillaceous saaclatone. 1.1ae sandstone
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is t hin-bedded and weathers to yellowish brC!>Wll flaggy fragments.
Fossils are abuudant in both the shale and sandstne beds.

The

thickness is about 300 feet at the east end of Raccoon JU.dge.
Upper Devonian
The Up_p er Devonian includes all strata bettween the Mahan.tango
shales and the basal Mississippian sandstones. In central Pennsylvania this comprises the Portage, Chemung and Catskill formations or
groups .

In the M:l.llerstewn quadrangle these three units have a

total thickness of about 7600 feet.

POB.TAGE FOB.MATIOR
The Portage formation has many local subdivisions.

The

following med>ers have been recognized as persistent throughout
south-central Pennsylvania (Willard, .!£.• .!li•• Figure 93, 1939):
Portage formation
'l'riaiers Rock sandstone
Brallier shale
Barrell shale
Burket shale
Tully liaestone
On

a lithologic basis only the break between the Brallier m d

Barrell ID8llbers could be distinguished.

'1'he thickness of this

formation, 1.n cluding the Cbewmg if present, is about 3150 feet.
Mauy

zones 1n the Portage formation are profusely fossiliferous.

'?be following fossils were identified froa the Portage formation:
Atnpa reticularis (Linnaeus)
Al;npa spinosa Ball

Cypneardella marxlapclica c & s
Czpricarclinia elegans _Ball
Douvilliu ca,uta var. graciliora C
OrtJwceras sp.

&

S
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Paracyclas elliptica Hall
Spirlfer (Delth:;n:is) mesacostalis Hall
Spirifer mucronatus var. posterus Hall and Clark.

Tully limestone
The Tully 11.aestone is here considered the basal member
of the Portage gnup in central Pennsylvania.

Its actual position

is not clear and it is sometilles interpreted as tbe uppermost member of the Middle Devonian (Cleaves and Stephenson, Plate 1, 1949).
At Half Falls Jfouatain, two 11iles south of the Millerstown
quadrangle, the Tully is 10 feet thick and consists of gray fissile
shale and thin liaestones.

Au

exposure of lillestone, just north of

the junction of Sugar Jlun with the Juniata, is believed to be the
Tully.

?here an esposure shows 4 feet of very sbaly, fossiliferous

limestone.

This is tbe apprmd.aate horizon occupied by the Tully

although it may be only a calcareous bed within the Hamilton formation.
Burket !m,g_ Harrell shales
The Burket and Harrell fossiliferO\IS shales are best exposed
near the mouth of Sugar Run, one mile south of MillerstCi1Wil.

They

are not completely acposed but occupy an interval of about 200 feet.

the shales are dark gray to black when fresh and weather into
limonite-stained fissile and platy fragments (Figure 15).

Although

the two members may be separated by their f~al assemblages they
are very similar lithologically and could not be easily separated on
this basis.

The lower black shale beds are equivalent to the
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Genessee shale member of the Jennings foraation in Maryland
(Willard, .!S.•

.!!••

P• 238, 1939).

Fig. 15. Burket-Harrell dark-gray fossiliferous shales. Freshly exposed road cut
one mile south of the Millerstown 6,-idge on
west side of river.
Brallier shale

.eg

Triaers ~ sandstone

The dark Burket-Harrell shales grade upward with no distinct
boundary into greenish-gray and gray, fine-grained sandstone and
arenaceous shale (Fipre 16).
.

These are tlle Brallier and Trialers

.

~ock lllelllbers of the Portage group.

The sandstones he~ _aore

dominant upward but there is no break between a shale uuit .and a
sandstone unit.

Possibly the largest portion of the interval sh

be included in the Trillaers Rock member.

ld

Near the top of the Trimer a

Rock aember is a zone of thick-bedded sandstone.

This aay represent
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the Parkhead sandstone of northeastern West Virginia and western
Maryland.
The Brallier•Trialers Rock interval •is well exposed along the

west bank of the Juniata, .between the junctions of I.eiders Run
and Sugar Run.

'.rhese 1llelllbers are also partly eaq,osed on the opposite

side of the river.

An emelleut exposure of the Brallier•Trimers

Rock strata was observed along
river froa_Newport.
quadrangle.

u. s.

Route 22 and 322 across the

This is two miles south of the Millerstown

In this section the interval bet1feen the darker lower

Yortage shal~~- 4Dd the C._skill type red beds is about 2950 fe•t•
'the entire Upper Devonian is eaposed in this section starting a

.

lialf mile south of the Newport· bridge and continuing nOTth for two
ailes eudiug in t1te Billerstawn quadrangle.

Fig. 16. Tri.1111ers l.ock sand.stone aposed
two lllles north of. Seven St41.'.s. -Note the
Vertical fault just left of center.
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1'be Triaaers Rock sandstone ia responsible for a uuab-er of
low rouuded ridges in the area.

The highest and aost notable is

Bominy Ridge parallel to and aauth of Raccoon tidge.

CJJEMPNG

FogMATIOJ
In the Perry C01111ty report (Claypole. pp. 36. 1885) 3000 feet

of sandstone and shale below the Catskill foraatiou were assigned
to the Chemung foraation.

Only 500 feet of Portage and Geneseee

ea.ales occupied the intenal above the Balliltn and below the Chemung
formations .

In tbe -,re recent: Devonian report (Willard.

!!.• !!.••

.

.

PP• 353-357. 1939) ouly a fn feet are assigned to the Chemmg foraa•
.

tion in Perry Comty.

In the report Willard points out that the

base of the Chemmg can uot be established on a litbologic basfs.
but can only be drawn at the base of the characteristic Cyrtospirifer
clisiupctua fauni.zone. .

Willard states that the discrepancy in

detendning the thickness of the Chemung resulted from failure to
distinguish c,rto.s pirifg dis1unctus frca other similar species.

It

is clear that Claypole'• Cbeaung is largely equivalent to the
Triaaers Rock sandstone described by Willard.
No Czrtospirifer dis1upctus were found during this investigation in the well aposed transitional beds between the Triumers Rock
sandstone and the Catskill continental beds.

Therefore it is the

opinion of the .writer dta t1ae Catskill transgression reached this
area before Ctttospirifer disJ11RCtus tiae.and no true Chemung marin e
beds md.st.

49.

CATSKILL

FOIUIAU9J

overlying the foaailiferou• aariae deposit• are a aonotouous
1uccealf.on of red 1adat:na, and 1hal•• with an oceulonal olivebrown or ol:l.ve•aray aautoae leu • . 'l'bia :11 the Cat1kil1 aoatinent•

al fac:1e1 which baa a thiokn••• of 4500 feet in the Millerstown area.
Thi• thickn••• wu obta:l.necl :1n a 1eotilm c,ppoaite Newport, largely

in the New Blooaff.eld quadrangle.

upoaed along

u•.s.

'J.'he bue of the fomatlon is

Jloute 22 and 322 near a naall stre• three-fourths

of a mile north of the Newport brida••

'l'h• upper contact with the

Pocono sandstone is on the noae of Buffalo Mountain just within the
'-

Millerstown quadrangle. The transitional beds at the base of the
Catskill formation occupy a large 1uterva1 act contain no known

reliable marker for separating the marine md nou-marine formations.
'

'

The boundary ls here defilled as the point at which the red beds be-

c011e dominant over the non-red beds.

Even this bouudary is not

precise but· serves to separate the two lithologies.

Medium• to

thick-bedded afossiliferous eandstone lenses are present throughout
the Catskill foi:mation.

These are typical roll-bottom, channel~

fill type deposits and often show well developed cross-bedding (Figure 17). A few thin zones of greenish•,:ellow shales are also found
interbedded with the red sandstones and shales.
· The fine-grained red sandstones often show faint cross-bedding
ind are somewhat lenticular, but leas so than the non-red sandstones .
Ripple-a.arks are fov:nd on the bedding nrf~ea at aany horizons
thr011gbout the foraatioa.

l.'he red shales weather into hackly or

chippy fragment• while the sadstones becoae platy upon weathering.
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Fig. 17. koll•bottOli. greenish•gray sandstone
resting upoo. red ahale. Catskill foraatioo.
one mile north of the Newport bridge along u.s.
Routes 22 and 322.
1'he upper 400 feet of the Catskill fomation contains
•di-- to thick-bedded grayish-green highly llicaceous quartz
sandstone.

It is croas~bedded and contains both angular frag•

aeuts of red shales and a fn quartz fragments up to threefourths of an inch in diaaeter.

Red shales are iuterl>edded with

the sandstou._~t do not constitute as great a thickness.

This

appears to be the Boneysdale sandstone aeaber named by I. C.
White (Wilaouth, P• 975, 1938). This sandstone was recognized
by Bradford Willard in an exposure along the north flank of Peters

Mountain, seven miles south of the Millerstown quadrangle (Willard,

!.t• !!,., PP• 288•291, 1939).
11D fossils were found in the Catskill formation during this

investigation. Cl-aypole (pp. 72-78, 1885) reports fossils fr~ the
lower portion of the formation.

Tllese · include plant remains in the

olive-green sandstones and fish scales frc:a the red shales.

1
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The topographic upreHin of the Catskill fomation is
similar to that prodllced by the Portage, althouah the ridges are
neither as high nor as steep.

Bast of the Juniata the Catskill

red beds crop out in a wide belt north of Buffalo Hoatain and again
south of Berry Momltain.

West of the river the Catskill formation

crops out along the ad.a of the Millersburg aync11ue • .

MISSISSIPPI.AR SYSTEM
The Misaiaaippia is the yoagest ayat• eacountered in this
area.

The OYerlying Pennsylvanian has be• raaoved by erosion and

the nearest strata of that age crop out about fifteen m.les -eut
of the Millerstowa qudragle._~ JU.asiasippian in south-central
Pennsylvania ccapriaea the Pocouo sandst011e and the Mauch Chunk
shale.

These two units are ranked as formations in this report

(Figure 12).

Neither the Loyalhanna formation nor the Greenbrier

limestone, present in western Pennsylvania, West Virginia, and
Maryland, has been identified in this area.

The Pocono formation

1

was deposited during early Mississippian time and the Hauch Chunk
during late 11:lssiseippian time. Due to a lack of fossil remains
'
in these non-marine sediaents,their equivalent ages cannot be
accurately deteraine~.

The entire Pocono and lower portion of the

Jfauch Chunk crop out iD the Millerstown quadrangle.

The total thick•

ness of these rocks is eetiaated to be 4000 feet.

POCCliO F<lllJA+IOl!
A

nearly coaplete 'CIDV'e&thered section of the Pocono formation

ia exposed along

about

01l8

v. s.

Jlcnate 11 south of lift. Patrick.

mile U8t of tile Jlillq-atown quadrangle.

This is

The thickness of
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tlle Pocono at this ea:posure was found to be about 1950 -feet.
The Pocono formation

sandstone and cqlmaerate.

consist ■

of thick-bedded bluish-gray

Red aha.las ~d redclish-gray sandstones

reeur at interTals in t:he lower half of the foraation.

The gray

sandstone and conglomerate often acquire a red coatiag due to
weathering.

The congloaerate contains rounded quartz pebbles up

to- ~ half inch in diameter (Figure 18).

Some coarse sandstone beds

contain reworked red and gray shale fragaents.

In the upper por-

tion of the Pocono are a few thin beds of black carbonaceous sliale
and impure coal (Figure 19).

The only fossils found in the Pocono

are carbonaceous plant impressions found in the thin black shale
zones.

A few feet above the carbonaceous seam shown in Figure 19

is a carbonaceous bed underlain by one foot of bluish-white
phosphatic clay.

Both of these beds have been opened in a futile

search .for coal.
The Pocono is a prcainent ridge former in south-central

Pennsylvania, second only to the Tuscarora formation of lower
Silurian age.

In the Millerstown quadrangle it caps both Buffalo

and Berry lfount&aa.

'1'he •lopes of these 1110U11tains are covered

with aach loose fioat rock froa the Pocono formation.

Few n~~al

exposures ...., be seen, altlloagh the Pocono has been partly u:posed
in both sides of Bitchell Gap.
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Fig. 18. Weathered surface of Pocono
quartz-pebble conglomerate. Photo taken
in Mitchell Gap.

Fig. 19. Impure coal and carbonaceous shale
near top of Pocono formation. Faulting against
the bed has badly sheared the soft coaly material.
Bauaer at lower left lies parallel to vertically
bedded footwall. Plant fossils were found in
thin black shales marked by hanaer.
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The Mauch Chunk formation crops out in the synclinal
Baters Valley between :Buffalo and :Berry Moun~ains.

The Mauch Chunk

la a relatively weak formation and always a valley maker.

In

Bunters Valley the Hauch Ch1mk is so complexly folded and faulted
that the thickness could not be deterained.

The total thickness

of the Mauch Chunk is estiaated to be about 3000 feet.

The dis-

torted beds underlying Bunters Valley probably contain less than
2000 feet of strata.

The top of the Mauch Chunk formation has been

reaoved and the nearest coaplete thickness is fifteen miles east of
tlae area aapped.

Fig. 20. Brick-red Hauch Chunk shale weathering
into splintery fragaeuts. Photo taken iu Bunters
Valley one aile west of Ht. Patrick.

1.1:ae Mauch Cmmk consists largely of dark-red or grayish-

red shale with a leaser aount of greenish-gray shale and sandstone.

ss.
'l.'he red shales weather readily into platy, splintery, and hackly
fragaents (Figure 20).

The greenish-gray sandstones are fine• to

medium-grained and SCillatilles finely laminated.
Non-calcareous ellipsoidal shale concretions are e1q>osed
near the base of the Mauch Chunk.

The concretions appear to have

foraed by cementation of the pre-mating shale with siderite.

The

steeply dipping bedding planes do not bend around the concretions.
The concretions weather by a process of afoliation.

Thin concentric

Iayers or spalls split off the outer surface forming c rved fragments.

The centers contained no visible nuclei but were rich in

siderite (Figure 21).

Fig. 21. Siclerite concretions weathering from
thin-lainated red and green shales. Base of

Hauch Cmmk foraati011 near Ht. Patrick in the

.

Millersburg quadrangle •
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STRUCTURAL GEOLOGY

In the area of this investigation •t he outcropping strata,
·which are of Silurian, Devonian, and Mississippian age, were intensely folded during the latter stages of the Paleozoic era.
This folding which characterizes the Valley and Ridge province,

was caused by stresses in general from the southeast.

The structural

trend is approximately N 70° E with the anticlines and synclines
roughly syanetrical.

This indicates the direction of active stress

was along the N 20° W - S 20° E axis.

Both to the north and to the

south the structural trend within the Valley and Ridge province
assumes a more nearly northeast-southwest direction, which is generally about N 30° E.
The Millerstown quadrangle is on a line between Harrisburg and
Williamsport, Pennsylvania.

This is a distance of eighty miles and

represents the nuud.. .-width of the Valley end Ridge province.

The

folded strat~ wt.thin this belt, if flattened out, would expand this
width approximately two times (Fenneman, pp. 195, 1938).

In general

the structure within the area mapped is composed of anticlines and
synclines withe regional plunge to the east of approximately three
degrees (Claypole, 1885).
The structures south of Turkey Ridge are well defined and re.

latively simple.

In that area the stronger more competent rocks of

tne Tuscarora, Haailton, and Pocono formations control the nature
folding in the weaker aore plastic beds.

f

Although the _.mpre .con- ,
... ) .

~

•

; ~

J

'_J

formable beds show local crumpling and even faulting, the :over-all
attitude of these aedilumts is similar to -that of the sandstones
which enclose thell.
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North of Tarkey Ridge the folding bec011es

■ore

ccaples.

There even the Hamilton sandstone• have beea closely folded aad iu
places faulted.

Tile middle and upper Devonian sllales and sandstones

have been compressed into a series of cOllplu folds not always clear•
ly indicated by the topographic expression.

The northeast portion

of the ar•a is further cc:aplicated by the presence of a structure
plunging to the west.
Some anomalous stratigraphic features of the area,I as compared
with those bordering it, may be related to a major paleotectonic
In a recent publication by Herbert P. Woodward (1957), the

trend.

presence of a buried arch of early Paleozoic age is discussed as
follows:
"It is desirable to preface the ■ain th•• of this
discussion by calling attention to the buried Adirondack~
Harrisburg arch or axis, the existence of which has only
recently bee11 understood and the b1portance of which has
previously been overlooked. This arch was a positive early
Paleozoic md.s of ,aplift that extended southward from the
Adirondack ctoae. Its postulated coarse takes it rQughly
in a straight line froa Cedarville, Herkiaer County, New.
York into the northeast corner of Pennsylvania, whence it
is believed to pass west of the northern anthracite basin
toward Harrisburg, and thence -- at least during early
Devonian time -- into the South lfomltain anticline which
is the north atreaity of the Blue Ridge.
:
"The Ordovician presence of this aid.a is ab1111dantly manifest by strat-f.grapbic differences in rocks on
either. side of the arch, and various authors, particularly Marshall Xay, have called attention to its existence.
It is aore plainly revealed, however, by its effect on
the Oriskany sandstone, which is absent in the two p!aces
'!here its present outcrop crosses the line of the arch in
east-central New York and in the Harrisburg region of
Pennsylvania. A naaber of deep ezploratory wells have
recently been drilled along the ms between these two
points and in each of these wells there was no Oriskany
sandstone, although the sand is present in normal thickness in wells drilled 10-12 miles on opposite sides of
the arch.
"The structure seems not to have eserted any aajor
stratigraphic control after the llld;.Denaiaa and it has
no present structural or topographic expression at the
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surface. Yet its hurried presence is substantially
establi"hed, .and its probable action as a concealed
buttress affects the interpretation of other structures_
that are better known."

The area studied in this report is just east of the postulated

position of the Adirondack-Harrisburg axis.

The .lack of Oriskany

sandstone in the outcrop belt wrapping around the Tuscarora anticline (see geologic map) is evidence to support the presence of
this buried structure.
However, an eJCposure showing six feet of Oriskany sandstone
was observed by the writer approJQ.mately one aile southwest of East
Salea.

This is on the western border of the quadrangle, and some

distance west of the postulated arch.

Where Cocol.amus Creek has cut

a gap in Turkey Ridge about four and one-half ailes east of East
Salem, only a small amount of sandy chert occurs in the uppermost

chert beds.

No bedded Od.skany sandstone was seen in the outcrop

l>eit of Oriskany age chert which wraps around the Tuscarora anticline, although the chert can be traced to. the eastern boundary of
tne quadrangle with no appreciable change in thickness.
In reports of . the First Geological Survey of Pennsylvania, a
system of roman n\lllerals was used to designate the anticlines and
synclines.

In the Second Geological Survey reports by~.

w.

Claypole

and E. V. d'Invilliers, naaes were ~iven to the major structure~.
These names are used in this report unless they appear changed in
later Pennsylvania Survey publications.
The structures will be described separately starting with the
southernmost fold.
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Millersburg Syncliae
Thia well definecl syncline ia the western esteaaion of tile
Wiconisco anthracite coal 'b&aill.

Ita ud.a •~•rs the quadrangle just

aouth of the center of Ihm.tera Valley 1triki_113 ,N 74° B, and extends
to the border eight a.ilea t:o the aouthveat.
8)'Aeline described by I.

w.

It is the letTy Mountain

Claypole in tke Petty County report of

188S. The aore appropriate tera, Millarebu1 1,uU.ne, vu later used
b7 Bradfor d Willard .(Dauphin to Sunbury,
. 1939).

quadr1ngl

Two mile• east of the

the aia pu••• through the 'borouah of Millersburg, f>auphi

1

County. &nd continue• aaatvard aa a ujor aynclinal axis for a dis•
taoe of thirty•five ail•••

Pr• the point where the axis leaves

the aouthern edge of the quadraqle. it hu been traced for another
thirty-five miles to the weat. aaking the total leqth approxillately
aeventy•eight milea.

.

Hunters Valley, which is a syncliul valley, is underlain by
the soft red shales and sandstones of the Mauch Chunk foraation.
Buffalo and Berry Mountains, which fora the slopes of Hunters Valley
ou either side of the synclinal axis, are capped by the resistant
Pocouo sandstones.
In Berry Mountain, foraiug the southern flank, the rocks dip
65° - 70° N 13°

w.

This is also the north flank of the Half Falls

Mowtain anticline, of which the eastward plunging axis lies outside
of tlie MillerstOV11 quaclrangle and three ailes south of Berry Mountain.
?he strata of the north flank of the Millersburg syncline have l ess
dip than those of the southern flank.

The ·sadstones in Buffalo

Mountain have the approJd.aate _a ttitude

ss 0 -6o0

S 20° E.
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The Catskill red beds crop out around the western nose
foraed by the junctiOR of Buffalo and Ben-y Moma.taius.

Rear the

uis west of the Juniata, ·these beds hffe gentle dips but north of
Buffalo Mountaiu,

a.lcmg the eastern bouadary of the quadrangle,

they are nearly vertical.

Outside the area of this quacangle older

formations successively wrap around to the west, while in the direction of plunge, younger fonaations occur.

A small anticline within the PocORo foraation at the eastern
end of Buffalo Mountain has re1ulted in a split in an otherwise very
straight and even aounu&in crest.

The flemare probably extended

distance across the gap now occupied by the Susquahanna River.
hffe been a factor in the location of the gap of this point.

80118

It may
The

structurally concordant ravine foraed in the end of this mountain
occupies the position of a small syncline (Figure 22).
On

the north side of Berry Mountain a very distinct ridge juts

froa the otherwise straight and steep slope.

This is due to a sharp

east-west trending fold in the Pocono formation.

As the anticline

passes into the soft shales of the Mauch Chunk .formation it becomes

indistinct.
The soft red shales and sandstones underlying Hunters Valley
show evidence of much crumpling and faulting.

These disturbed

bed.a dip generally toward the syncliual mds 1 although variable dips
indicating the presence of minor structures were taken on exposures
just east of the Millerstown quadrangle.
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Pig. 22.

Arch exposed in Pocono sandstone. ·
Bast end_of Buffalo Mountain.

Tuscarora Anticline
The n~rth flank of the Millersburg syncline forms the 110uth
flank of another major structure, ti.· Tuscarora anticline.

-

The axis

of the anticline extends across the quadrangle from east to west
and is easily followed on the topographic map (see geologic map in
'

appendiE).

To the southwest it extends along the crest of Tusca-

rora Mountain for twenty-three miles (Claypole, 1885).

Eastward

the axis lies in Pfoutz Valley between Wildcat and Turkey Ridges and
extends to the Susquehanna River, a distance of twelve miles.
In the Millerstown qua~rangle this structure is nearly
symmetrical. The strike is N 68~ E in the western half of the quadrangle and N 79° E in the eastern portio11.

The dips on the f1anks of

Tuscarora Mountain are about 30° on the south slope and 25° on the
north. Away from the ans these dips become steeper, · being 50° in
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Pig. 23.

South flank of .T uscarora Mountain at
Juniata l.iver gap. Tuscarora sandstone forms
dip slope.

laccoon l.idge on the soath flank and 45° in Turkey l.idge on the north

flank.
The Tuscarora anticline in the area of H:1.llerstown quadrangle
is plunging to the east about 3°.

This fold, being controlled by the

very strong Tuscarora foraation, forms a nearly straight line
throughout its length.

Tll~ Upper Silurian rocks, although consist-

ing largely of weak shaly beds, show little evidence of crumbling
.

or faulting.

Farther frca the axis the Devonian rocks have in places

been more complexly folded.

The western portion of Wildcat Ridge

contains a flexure within the middle and upper Devonian formations.
This has offset the eastern end of Wildcat Ridge a little to the
north of its eastern continuation. west of the Juniata River, as
Raccoon Ridge (see geologic map in appendix).
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The Tuscarora anticline splits for a short distance as it
passes through Pfoutz Valley in the plunge area of the weaker
Silurian strata.

There the weak shales and limestones have been

folded to form two anticlines (see geologic map and cross sections

i n ~ppendix).
South of Thompsontown the Bloomsburg formation underlies an
abnormally wide area.

This indicates the presence of folding or

faulting to give a repetition of the Bloomsburg formation.

Due to

a lack of sufficient outcrops the underlying structure could not be
f ~lly determined.

The bedrock south of Thompsontown, along the J~niata,

is covered by thick alluvial deposits.

Tuscarora Syncline
The fold immediately north of Tuscarora Mountain was named
Tuscarora syncline by E. V. d'Invilliers in the Juniata County report .
The position of the syncline east of Delaware Creek was not indic~ted on the geologic map accompanying the report.
This syncline bifurcates into two with an intervening .small
anticline and shows evidence of faulting in the Delaware Creek se~tion.

It is not well defined to the east but appears t o be continuo~s

with th~ syncline which follows Dutchman Run and extends farther e~st
pa sing to the north of the Dalmatia anticline.

Academia Anticline

The Academia anticline, which separates t o form two anticlines
where it crosses Delaware Creek, was named by E. V. d'Invilliers (1891)
for a borough of that name located fourteen miles west of Thompsontown.
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Thi.s is the eastern plunge area of the anticline and it becomes
indistinguishable not far froa the point where it leaves the north
border of the mapped area.
The Wills Creek ables are the oldest rocks at the surface

along this anticline in the area studied.

Shellys
R.idge 1 formed by
, .

the arched Hudlton sandstone, is a topographic expression of the
Academia anticline.

Eaat Sal• Syncline
This nearly .,_.trical syncline, n...d for the aull borough
on :

Delaware Creek ( B.

v.

d'tavilliera, 1891), crosses the

northwest portion of the aap trending N 70° B.

The axis in upper

Devonian shales ad sadstones plunges to the e·a st.

The ridge•form•

ing ~ntebello sadatones flank the aia wi.t h dips of 40-45°.
In the eztr•e uorthweet corner of the area ~s an antielinal
axis.

The Iteyaer 11.Matone crops out along the ms and the under-

lying Tonoloway li11eatone has been esposed by recent quarrying operations.

This is probably an eastern exteusion of the Blacklog Mountain

anticline (B.

v.

d 1 Invilliers, 1891).

Structures North of Pfoutz Valley
In the-northeast section of the area an anticline is developed
on the north flank of the Tuscarora anticlinorium in the Hamilton
formation •. 'l'his fold is aost proa1.nent to the east and dies out
to the west.

The anticliual axis is separated froa the main Tuscarora

65.

ms, on the south, by a small syncline.

North of the anticline is

another syncline, the az:f.s of which lies in the Portage shales along
Dobson Run.

Tt&e axis strikes almost east-west and can be followed

to the Cocolamus Creek gap north of Wardville where it is cut by
a fault zone in the Haailton aadstone.

West of Cocolamus Creak the

syncline is less well defined and cannot be aapped with certainty.

Dalmatia Anticline

This was the Georgetown anticline described in the Second
Pennsylvania Survey report (E.

v.

d 1 Invi11iers, 1891).

The borough

of Georgetown was later changed to Dalmatia which led to changing
the name of the anticline.
This is the only major structure in the area which plunges t o
the west.

The axis strikes N 70° - 80° Band dies out west of

Cocolamus Creek.

The dips are 20-30° on both flanks in the Cocolamus

Creek section and east of Seven Stars.

South of Seven Stars the

axis is domed up so as to expose the Hamilton formation at the surface.

The Hamilton foraation is again exposed along the axis nor th•

east of the mapped area,
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Fig. 24. This arch, exposed along the road one
mile north oli Warclville, turks the axis of a
westward plunging continuation of the Dalmatia
anticline.

Faults
An excellent exposure of faulted strata may be seen in a

road cut along -Delaware creek in Juniata County.

This cut is on

the east side of Pennsylvania Route 135, one-half mile north of
Thcapsontown.

There the Hamilton sandstones dip steeply to the

south, as do the fault surfaces.

The two most evident fault sur-

faces dip at angles of 25° and 40° S 15° B.

(P'igures 25 and 26).

In the north end of this exposure the rocks are severely broken.,
and neither bedding planes nor fault planes can be distinguished.
The beds on the south have been overthrust upon the beds north
of the fault zone.
'--

the bedding.

The £alt planes are parallel to the strike of

No measurement could be obtained on the amount of

throw involved but it appears to be less than the thickness of the
Hamilton sandst••• ·
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Fig. 25. Hanging wall is upthrown side of fault.
Beds in footwall show some drag faulting. - Photo
taken one-half mile north of Thompsontown.

Fig. 26. Fault surface exposed a sho~t distance
north of Figure 25. Hanging wall thrust over
footwall.
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Five ld.les east there is a fault zoue alcmg the west banlt
of Cocolamus Creek, half a mile north of Wardville. _Although part-

ly covered, three nearly vertical strike faults may be seen cutting
the Hamilton sandstoues.

The stratigraphic throw could not be

determined as there are similar-appearing Hamilton age aandatoues
O'A

both aides of the fault zone , (figure 27).

This is probably a

continuation of the falt aone esposed along Delaware Creek.

Fig. 27. Falt is covered due to
broken rock along fault surface.
of fault are dipping north, those
dipping south • . Half a mile north

weakness of
Beds to right
t the left are
of Wardville.

In Hunters Valley· uear the Susquehanna River and just south
of Buffalo Mountain, there is a low angle thrust fault in Mauch
Chunk red shales and sandstones.

The fault dips about 20° s as

does the bedding of the hanging wall.
over the beds of the footwall which dip

These beds have been thrust

so0 s.
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Along

u. s.

Route 11, one mile north of Montgcaery Ferry

in the Millersburg quadrangle, a fault zone is well exposed. The
b.eds dip 10°-so0 N 10° w and the fault planes are nearly parallel

to the bedding (Figure 28).

Betwec the two faults, only fifteen

feet apart , the beds are greatly contorted and broke.

Fig. 28. l'aulted sandstone and shales near
the Catskill-Pocono contact in the road cut
in east end of Berry Mountain.
Other faults may be seen nearby in this exposure (Figure
19).

Some are marked by thick layers of fault breccia and fault

gouge.
Shear Fractures
Shear fractures associated with faulting are well qeveloped
in the u;posure along the east end of Berry Mountain.

At that

locality the soft red continental type shales are interbedded with
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aassive hard basal Pocono sandstones.
plane parallel

t:o

Figure 29 shows a fault

1:he bedding with shear fractures developed in

the shale~ adjacent to the fault surface.

Fig. 29. Shear fractures developed i'A shales
adjacent to· fault surface. Bedding on both
sides of fault dips steeply to the right. East
end of Berry Mountain •

.Joints
Joiutiag ls
this area.

developed in most if not all rocks of

Bo stady vu aade of the regional joint patterns but

they were no doubt foraed by the same forces wllich folded and
faulted the sedilleDts. •~igures 30 and 31 illustrate jointing in '
two ~ypes of lithologj.es.
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Fig. 30. Block-jointed Hamilton sandstone. The
bedding dips 60° to the right. Respective joint
sets are vertical and dip to the left., Some joints
filled with travertine.

Marcellus black fissile shale dipping
60° to the left. Joint planes are well developed
vertically and imperfectly developed dipping to
the right.

· Fig. 31.
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Slickensides
Slickenside~ are formed on the walls in contact along

some fault surfaces.

Friction between the moving walls form a

system of parallel aroves with interspersed ridges.

Figure 32

shows this feature in a block of Ham1.lton sandstone.

Fig. 32.

Slickensides formed on fault surface in a block of Hamilton sandstone. The
opposing face moved from left to right relative to the face shown. Striations parallel
to the direction of •ovement are barely visible in photo.

,
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GEOMORPHOLOGY

This area lies w1ao1i1, .wi.t:hin the Appalachian Valley and Ridge
.

.

I

.

province .

It ia in the mature. stage of the geoaorphic cycle of

erosion.

The topogTaphic ezpresaiou is in aoat cases a reflection

of the underlying structure.

The strike of these structures is

N 70-80° E, and aost folds plunge gently to the east.
The higher ridges represent the Schooley (Kittatinny) Peneplain
or erosion surface.
face present.

This is the only clearly defined erosion sur-

Erosion surfaces at altitudes lower than the Schooley

i.e. Harrisburg, which have sometimes been called peneplains, are
now believed to be best described as straths (Fridley, 1957).

The

Schooley Peneplain is thought to have been formed during Tertiary
time, probably Kiocene or early Pliocene (Ashley, 1930).
Topography
The highest elevation is the crest of Tuscarora Mountain where
it leaves the western border of the area • . The altitude there is
1740 feet.

The lowest point is the level of the .Juniata liver where

it crosaes the southern edge of the Quadrangle.

The altitude there

is 373 feet, resultf.Dg in a ■axbmm relief for the area of 1367

feet.

Most of the ridges are hogbacks.

EKceptions are Tuscarora

Mountain, Slaughterback Hill, and Shellys Ridge, which are anticlinal.
An impressive topographic high· is present at the apes of

Buffalo and Berry Mountains which are capped by the Pocono formatiou.

There the peak has an elevation of 1440 feat and drops steeply 1070
feet to the Juniata liver only six-tenths of a mi.l e to the west.
This peak is some 200 feet higher than the general level of ridges

to the east.

This exemplifies a c01110n feature which is often

devel oped at the apu: of ridges bordering a plunging syncline

or anticline.

'?he apa is higher tha the general attitude of the

ridges due to a greater thickness of the ridge forming formation
(Ver Steeg, P• 152, 1930).

Five miles northeast a lower and less

-

distinct knob rises above the Buffalo Moatain crest or Schooley
surface .

This knob, which has an altitude of 1320 feet is related

to a minor syncline also plunging to the east.
Other prominent ridges in the area are those capped by the
Montebello sandstone.

The crests of these ridges generally have

altitudes of about 900 feet.

Raccoon, Wildcat, and Turkey Ridges
I

are hogbacks, capped by this sandstone, flanking the Tuscarora
anticline.

She-llys. Riqg~.also capped by the Montebello sandstone

has a maximum altitude

of 1029 feet.

The valleys do not have a comnon level but may be at any
altitude between 400 and 600 feet.

These different levels of t he

dissected valley areas appear to be due not to periods of uplift
but to the relative resistance of the underlying strata.

Most

valley areas are underlain by strata dipping in one direction,
however, Pfoutz and Hunters Valleys are respectively anticlinal and
synclinal.
Drainage
All the drainage is into either the Juniata or Susquehanna
Rivers.

The divide is not centered so that the larger area drains
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into the Juniata.

Cocolamus Creek is the largest tributary, draining

approximately one-third of the area.
is across the structural trend.

A large portion of its course

Thia course must have been establish-

ed on a previausly peneplaned surface.

Delaware Creek, which _drains

the northwest portion, also flows perpendicular to the structure.
Most tributaries to the Juniata or Susquehanna &ivers flow parallel

to the structural trend.
Wind Gaps
A pair of interesting aligned wind gaps are present in the

area investigated.

Near the apex of Buffalo and Berry Mountains

two gaps, known together as Mitchell Gap, have been cut approximately 300 feet below the crests of the ridges (Figure 33-A).

It

appears that the two gaps were notched out by a former south flowing
stream, presumably the Juniata.

The stream later abandoned its

course at an elevation of about 800 feet and assumed a course around
the resistant ridge-forming Pocono formation (Figure 33).
Upon careful inspection of aerial photographs it appears that
tlie gaps may be in part due to structure rather than chance location of a superimposed stream.

Bu£ falo Mountain maintains a very

straight crest striking N 57° E, for three miles east of Mitchell
Gap.

The crest west of the gap is also straight but strikes N ·1 2° E.

There ·.is clearly a change of 15° in strike direction of the crests.
This indicates a possible fault zone perpendicular to the strike
of the ridges.

'l.'he southern ridge does not appear to have a change

in strike and if faulting is present it is only slightly affect~d.
No real evidence of faulting was found in the field.

P'Tom the southern gap a small stream, called Howe Run, flows
in the same general direction for two miles before joining the
Juniata, although it is only a half mile from the Juniata where it
leaves the gap in Berry Mountain (Figare-33-C).

North of Mitchell

Gap a tributary to Wildcat Run flows along the same line determined
by Howe Run and the two gaps.

This line represents the course of

the stream which is responsible for forming Mitchell Gap.

Water Gaps

The course of the Juniata River was established on a nearly
peneplaned surface.

The Juniata is not adjusted to the underlying

structure, and in the Millerstown quadrangle it flows across the
structural trend.

This has produced water gaps between Tuscarora

Mountain and Slaughterbaclt Hill, and between Raccoon and Wildcat
Ridges.
South of Donnally Mills a gap 400 feet deep has been cut
tlirough Raccoon Ridge.

This gap may have originated from a super-

imposed stream, although no corresponding aligned gaps have been
cut to the north or south.

Faulting is a possibility as- this

would have produced a zone of weakness in the hard sandstone formation capping the ridge.

Evidence of this fault was not found during

the field investigation.
Just east of the area mapped the Susquehanna River flows
through steep walled gaps in Berry and Buffalo Mountains (Figures
33-B and D).

These gaps are taken as evidence of superimposition of
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the Susquehanna upoa tile structure froa a former peneplane or
'

Cretaceous cnermasa. 1'1:le preaenca of Cretaceou1 aediaenta is
cl11cus1ed by D.

w.

Jowon (1931).

Ver Steea di1cu11es the lack of a 1teep lower slope on the
w t af.cle of the gap between Buffalo and Mebataqo Mountain•

(Figure 33•:B). The we1t slope ha• a muiam angle of only 30~ at
the baae and .flatten• to about

s0 weatward.

The eut abpe has an

angle of 40° to 42° at the baae and ri1e1 1teeply to the .ea1t. Ver
Steeg at te1 the cliffa~c• in slope i1 due uo the praaenc• of a
sull atrea flowing eastward froa the crest of Buffalo Mountain.

tttc will be observed that a amall atrea flows dawn the west
aiope of .the notch in an eut•weat clirection, bisectina the ridge
mid diYiding it into two narrower parts.

The rate. at which a

tilted formation ie lowered by erosion depends in part on its thick•

nesa and, all other condition• being the sae, a narrower ridge
is lowered more rapidly.

The presence of the strea therefore,

accounts for the lower elevation of the ridge on the west side, and
the long continuously conveJC slope into the upper level."
Steeg, PP• 190-191, 1930).

(Ver

To assuae that all other conditions

are the saae as described above is- in error.

Evidence obtained

in the field indicates that the stream is coincident with the
-

'

axis of a syncline, and the axis of an anticline is located a short
distance south of the str•- valley and is coincident with a ridge.
(Figure 33 and geologic aap in appendi1t).

Therefore the structure

of the underlying rock is reaponsible f~r the more gentle slope
of Buffalo Mountain.
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Stream Piracy
The Juniata River once flowed through Mitchell Gap following
uplift of the Schooley erosion surface.

As it flowed over the

hard Pocono sandstone, tributary streams were developing in the
softer Catskill formation.

One such tributary stream flowed in

the approximate course of the present Juniata froa the junction of
Howe Run (Figure 33-C) northward past Newport and the apex of the
Pocono ~idges.

By headward erosion this stream captured the Juniata

River (north of A in Figure 33) and diverted its flow around the
resistant Buffalo and Berry Mountains.
An example of probable stream piracy is illustrated near

Donnally Mills.

Buckwheat Run very likely flowed in an eastern

direction between Raccoon and Hominy Ridges, joining the Juniata
r

one mile below Millerstown.

Raccoon Creek flowed parallel to

Buckwheat Run on the north flank of Raccoon Ridge.

Buckwheat Run,

flowing in the upper Devonian shales and sandstones was not able
to lower its valley as rapidly as Raccoon Creek which was developed
in upper Silurian shale and limestone.

Tributaries to Raccoon
1

Creek rapidly cut a gap through the Hamilton sandstone, possf.bly
along a zone weakened by faulting.

The flow of Buckwheat Run

was diverted through the gap into Raccoon Creek, and now drops 70
feet in the short distance through the gap.

The portion of its

former valley not draining into the gap is occupied by Sugar
Run.

The

diyide separating the two streams has an altitude of 760

feet or 200 feet higher than Buckwheat Run where it now enters
the gap.

19.

Future Capture of the Susquehanna
The Susquehanna liver has an altitude of 377 feet just north

of Juffalo Mountain ,(figure 33-B).

The Juniata River is at

373 feet where 1.t passes west of the apu of Buffale> and Berry

Mountains.

The Juniata is flowing at a lower level and wi 11 not

have t o cut through the very resistant Pocono formation as will the

Susquehanna.

Consequently, accorcliq to Von BDgeln, piracy by

Wildcat B.un and its tributaries which flow into the Juniata is
geomorpbically i1111dnent. · First the headwaters of Wildcat Creek
and l ater the Susquehanna River will be diverted into the Juniata

along the north flank of -Buf~alo Mountain. At that time the gaps
in Buffalo and Berry Mountain now occupied by the Susquehanna
will become wind gaps (von Engeln, PP• 225-226, 1942).
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Fig. 33. Wind and Water gaps in Berry and
Buffalo Mountains. Drawing by Steve Barker
(von Engeln, P• 226, 1942).
(A)

Mitchell Gap

(B)

Gap between Buffalo Mountain on the west and
Mahantango Mountain on the east.

(C)

Junction of Howe Run and the Juniata River.

(D)

Gap between east and west segments of Berry
Mountain.
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· BCOROBIC GEOLOGY

Tb.e natural reeourcea of the area atud.ied are U.111.ted both
in variety and in ,ralue.

A single limestone quarry is the only

i nd~atry utilizing the natural resources other than soil and
water.

The ecncay of the area has in the past been based on

farming ancl this will probably continue to be the main occupation.

llowever, a limited use of local resources has been important in
development of the area.

Some of the past and possible future

uses are described in the following sectiOlls.
Agricultural Liaestone
Limestone is abundant in the ar_e a although not always of
high quality.

At present there are no quarries in operation for

agricultural 11.aestone.

Scores of small abandoned quarries can

be seen throughout the area.

Years ago most farmers with lime-

stone on their property, quarried 1md burned their own limestone
and sold small •ounts of the resultant lime to neighbors.

The

limestone was largely from the Helderberg, Keyser, and Tonoloway
fonaations.

Limestone also may be found in the Onondaga ad

McKenzie formatious but these beds have uot been us.ed in the
past.

The U.aestones generally dip steeply beneath the surface

and are not favorably situated for large scale operations (B. L.
Miller, PP• 444-446, and 616-624, 1934).
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Building Stone
Local stone has not been extensively used for building purposes .
Foundati ons for houses and barns have been constructed of a great
v

i ety of stcmes.

The stone used in aost cases was obtained froa

the nearest source regardless of physical character or quality.
Sandstone froa the Marcellus and Hamilton foraatious is available
over auch of the area ad has been used often for foundations
and cellar walls.
of i ts outcrop.

Tuscarora sandstone has been used in the vicinity
Retaining walls along the Pennsylvania Railroad

are of this stone, as are the pillars of the Thompsontown bridge.
Limestone has bean used in a few buildings near the ltayser-Tonoloway
outcrop areas.

Due to intense folding and close joint patterns

there is probably no stone in the area suitable for large scale
C01111lercial quarrying operations (Stone, PP• 176, 177, 243-245,
1932).
Ceramic Material

An

analysis of shales, apparently Wills Creek or Bloomsburg,

obtained near Thcmpsontown indicates them suitable for the manu•
facture of brick, hollow tile and drain tile (Leighton, P• 159,
1941).

These shales are abundant in Pfoutz Valley and are not

far frca rail facilities.

The B.ose Bill shales aay also be of

value and large aaomats could be taken froa Slaughterback Hill.
Good brick shales aight be obtained froa the less sandy portions of
the Catskill fonaation.
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Th_e Mauch Chunk formation contains soft red clay shales of
good quality for brick manufacture.

These shales underlie Hunters

Valley and good highway facilities are available just east of the
area (Leighton, PP• 158-160, 195-198, 1941).

Ganister
Vandyke Station, located two miles west of the Millerstown
quadrangle along the Pennsylvania Railroad, is the site of an
industry utilizing Tuscarora sandstone and subquartzite.

Silica

brick made from the highly siliceous Tuscarora is used for lining ~oke
ovens and furnaces in aetallurgical plants.

The sandstone and

uartzite is known in the industry as ganister.

It is taken from the

thick taius deposits on the north flank of Tuscarora Mountain.
That portion of Tuscarora Mountain extending into the Millers town quadrangle also has large amounts of float suitable for ganister.
This rock is present on both flanks of the mountain, but proximity
to the railroad would make the north flank more economical to develop .
There is a greater source in bedded Tuscarora under the talus but
this will probably not be used in the near future due to higher costs
of quarrying (Moore and Taylor, 1924).

Iron Ore
Iron ore was extensively mined near Millerstown from the early
eighteen hundreds until the early nineteen hundreds.

Swank (p. 210p

1892) mentions a forge located on Cocolaaas Creek south of Millers -

t

• Known as Mount Vernon forge, it was built in 1804 and abandon-

ed in 1817.

The iron supposedly came froa a furnace in Mifflin
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County.

Later a charcoal furnace was constructed on the north

side of the Juniata two mile.a northwest of Millerstown.

Waste

material from this furnace aay be seen along the present highway.
This furnace ceased operation about 1845.

!lost of the ore came

from long slit trenclaes only a few yirds away ia Slaughterback

1111.
About 1860 activity increased and a naber of shafts and
tr6nches were dug in search for ore.

softer and of higher tenor.
f rom t J;\e . trenches.

Ore nearest tlle. surface w-as

Moch of the best ore was removed

None of the ore was ained to a depth below

t he level of the Juniata.

The ore was taken largely from the

south flanks of Slaughterb-&ckH111 and Tuscarora Mountain.

Interest

at first centered on the beds in Slaughterback Bill as the Pennsyl•
vaiiia Canal, which pr,o vided the cheap transportation necessary,
was located on that side of the river.

Later ore was loaded into

railroad cars across the river from Millerstown.

Ore from as far

west as Donnally Milla was carried by horse-drawn wagons to the
railroad.

Generally only the ore nearest the canal or railroad

could be economically worked.

The ore was tran-.orted down the

river to furnaces in or near Harrisburg.
J

The ore,which is of sediaentary origin, is found at various
horizons within the B.ose Hill and Xeefer formations.

There are

a number of highly ferruginous beds known collectively as the
Millerstown ore beds, but only three have been sought as an iron
ore.
11lined.

Tile lower two are very siliceous and were never successfully

The upper bed is a good grade of soft oolitic hematite but

is said to be hard ad calcareous where aot exposed near the sur-
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face.

It is not aore than 12 inches thick in the Millerstown

area where it contains about 55-Z. iron (Claypole, pp. 44-51, 93~
96, 1885).
Growth of this iudustry was cut short by the rapid expansion
of t he aore economical )11.chigan llining operations.

It is doubtful

if the Millerstown ore beds will ever again be of economic
iaportance.

l.oad Materi.a l

("

.

A variety of rock has been quarried for use in local road
construction.

The Marcellus black shales were once quarried and

used to cover dirt base roads.

These quarry sites or pits are

small but numerous along the Marcellus outcrop belt on either side
of the Tuscarora anticline. 'l'b.1s. Wlterial has no present value as
it will not withstand heavy traffic.

Its use was due largely to

the ease with which it could be quarried. ,
Oriskany chert has often been used in road construction in
the area.

A niaber of quarries were opened, some not many years

back• h:,wever, none are worked at present.

The chert, although very

hard, breaks dOWll readily on weathering and is relatively easy to
quarry.

The outcrop belt of the Oriskany is parallel to and near-

by that of the Marcellus formation.

This material, like the black

shales, is not well suited for heavy truck and automobile traffic.
Liaestone,wb.ich is presently the 110at widely used road metal,
is abundant in the area.

llach of the Tonoloway, Keyser, Helder-

berg, and Selinsgrove liaestone is suitable for crushed stone.

Few
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quarries have been opened for this purpose as the beds dip
steeply and do not dfc;,rd large outcr~p areas.

'l'he most suitable

location for large aca~e quarrying is cm the axis of the Blacklog
Mountain anticl:lue in the northwe1t corner of t:he area.

The only

lime tone qtiarrf-•ow in operation i• locatecl at this poi11t ane mile
north of Baet Sal•• Thue the Tor&oloway limestone ia being
quarried on the oreet of the anticline • . The Keyser limestone
c&iera tlie surface but :La badly weathued ucl much of it cannot be
The atone: :La cruahecl at the quarry a:l.ta and transported by

uae4.
trucks.

The lillestone in this quarry :la relatively pure, and only

a few thin ahaly layers can be seen (Figure 10).
--

A possible quarry site is the synclinal limestone hill west

of Delaware Creek and one Iii.le south of East Salem.

Neither this

s!te nor ~the quarry north of East Salem has the advantage of railroad facilities.

Soil

By far the most valuable natural resource of the area is
the soil.
by

At present the best farms appear to bw those underlain

the middle and upper Silurian shales and lilllestones.

These

farms are in Pfoutz Valley and along the slopes of Tuscarora Mountain.
Good soil has also formed from the Mauch Chunk formation in Hunters
Valley and the Catskill formation which crops out over a large area
(See aeologic map in appendis).

Residual soil of the Portage forma-

tion is cultivated although it is a marginal soil.

The Hamilton and

Marcellus foraati011a produce poor soil, however, it is often cultivated where lnel.

Milch of the marginal land cleared many 7ears ago
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has been allowed to revert to timber.

The Tuscarora and Pocono

formations do not produce a soil suitable for cultivation.

The

mountains capped by these sandstones are of value only for timber
land.
The only transported soil of any consequence in the area is
found in the western portion near the Juniata.

Pleistocene terrace

deposits overlie the Silurian sediments in the vicinity of Thompso,m-

town.

These deposits fora a good soil but must be adequately

drained.

A plain of recent alluvium two miles east of Thompson-

t own is cultivated with success but is subject to flooding.

Water

Water supply has presented no great problems to the residents
of the area.
springs.

Most farms obtain water from shallow dug wells or

A few drilled wells are present, and these supply adequate

amounts of water for domestic use.
There are three public water supplies in the area.

A reservoir

supplying the town of Newport is located in Mitchell Gap near the
apex of Buffalo and Berry Mountains.

Tliis reservoir is filled by

runoff from the Pocono capped mountains.

A small portion is from

springs also in the P9Cono formation.
Miller-stown is supplied from three springs that issue from a
ferruginous sandstone of the Rose Hill formation.

'l'he springs are

located on the north slope of Tuscarora Mountain, three miles northwest of the town.

'1'he springs yield an aggregate of about 38 gallons
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a minute.

The water does not require treatment.

ThompsoutQWll receives its water supply frca a -11 surface
strea in Turkey Ridge 1 1/2 miles northeast of the town.

During

dry sUlllllera a spring in the Tonoloway limestone ii also used for
the public supply.
Breyer ■

The water is chlorinated before being used.

Ice Cream Co •• across the Juniata from Millerstown, uses
I

300,000 gallons of water a day.

This is obtained from springs near

t;l:u~ b~ of Raccoon Ridge.
No flowing wells have been reported but it is highly possible
t hat such wells could be obtained by deep drilling in the synclinal
Hunters Valley (Lohman. PP• 242•250, 258-267, 1938).
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CONCLUSIONS
It is hoped that information obtained from this study will
aid future research within and near the Millerstown quadrangle.
The strata cropping out in the area have been described in
more detail than in previous reports.

'l'he obsolete formatiou naes

used in previous reports have been replaced with naaes now in

c01111110im

usage elsewhere in south-central PeUDsylvania.
An areal geologic map baa been prepared with a scale of 1:24000

as oompared to the existing county maps which have a scale o_f
lil26.720.

The geolo.gy has for the first time been placed on a topo•

graphic base map.

This has made it possible to plot the foraation

outcrops more accurately.
Although the major folds are indicated on the county geologic
maps, a number of anticlines and synclines have been mapped for
the first tiae.

Faults not previously reported are also described

in this report.
Geologic studies of nearby .'1J&drangles are being conducted
by the Pennsylvania Geological Survey.

It is ·reeOlllllended that

this work be continued so as to obtain a more complete understanding of the_processes which have taken place in the geologic history
of the area.
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Bast Bank lliah School ••• • • •• • • •· •• 1946-1949
Baat Bank• Weat Virginia

Marshall College ••••• • • • • • • • • • • 1949.;.1953
Huntington, Weit Virginia
Welt Virginia University. • • • •
Morgatown, West Virginia

• • • • • • 19S5•1957

Military Services
United States Anq • • • •.September 1953 - September 1955
Degrees Received:

B.S. 1 Geology•. • • • • • • • • • • • • • • • •

llarshall College

1953

Graduate Work:
West Virginia lJniversity • • • • • • • • • • •

1955-1957
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